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(57)Abstract: 



PROBLEM TO BE SOLVED; To attain higher quality of a 
display screen by controlling scanning orders of scanning 
lines of both of upper and lower surfaces to eliminate a 
luminance difference in the dividing boundary part of the 
both surfaces. 

SOLUTION: Scanning orders of scanning lines of both of 
upper and lower surfaces are allowed to be controlled. 
Relating to this device, plural first signal lines are divided 
into S1-Sm, S1'-Sm' in the vertical direction and 
switching elements M1 1-Mnm whose one ends are 
connected to intersections of the first signal lines S1- 
Sm, S1'-Sm' and second signal lines G1-Gn are provided 
for every this division. Scanning signals VG1-VGn/2, 
VGn~VG(n/2)+1 are supplied from gate drivers 3, 3' to 
the switching elements M1 1-Mnm according to scanning 
directions D1, D2'. Then, relating to this device, the 
driver 3 scans its selection elements in the order of VG1 




-*VGn/2 and the driver 3' scans them in the order of »«m<m» * 

VGn-»VG(n/2)+1. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A dot-matrix display comprising: 

Two or more 1st signal wires that were prolonged perpendicularly and allocated in parallel. 
Extend horizontally, provide two or more 2nd signal wires allocated in parallel, and a picture element 
electrode is provided in each intersection of these 1st and 2nd signal wire via a selection element, 
respectively, In a dot-matrix display which displays by carrying out selection driving of this picture 
element electrode, While forming two or more viewing areas which divided perpendicularly two or 
more 1st signal wire of the above into division into equal parts in parallel with the 2nd signal wire of 
the above, and divided two or more display screens into division into equal parts in a sliding 
direction and scanning the 2nd signal wire for every above-mentioned viewing area in the same time 
zone, Two or more scanning circuits corresponding to each above-mentioned viewing area which 
scans substantially the 2nd signal wire located in a boundary part of the adjoining above-mentioned 
viewing area to the same timing are provided, Two or more signal supply circuits which carried out 
time-axis extension of the status signal according to the number of partitions of the above- 
mentioned viewing area, and corresponded to each above-mentioned viewing area which supplies a 
status signal corresponding to each divided above-mentioned viewing area which carried out time- 
axis extension to the 1st divided signal wire of each above-mentioned viewing area. 

[Claim 2]The above-mentioned scanning circuit each 2nd signal wire in a boundary part of a viewing 
area which adjoins among two or more above-mentioned viewing areas, The dot-matrix display 
according to claim 1 scanning as the starting point of scanning timing of each frame of the above- 
mentioned adjoining viewing area, and scanning each 2nd signal wire in the direction estranged from 
the above-mentioned boundary part one by one. 

[Claim 3]The above-mentioned scanning circuit a scan of the 2nd signal wire in a boundary part of a 
viewing area which adjoins among two or more above-mentioned viewing areas, The dot-matrix 
display according to claim 1 scanning as a terminal point of timing of a scan of each frame of the 
above-mentioned adjoining viewing area, and scanning each 2nd signal wire in the direction of a 
boundary part from a position estranged from the above-mentioned boundary part one by one. 
[Claim 4]Two or more 1st signal wires characterized by comprising the following that were prolonged 
perpendicularly and allocated in parallel, A dot-matrix display which displays by extending 
horizontally, providing two or more 2nd signal wires allocated in parallel, providing a picture element 
electrode in each intersection of these 1st and 2nd signal wire via a selection element, respectively, 
and carrying out selection driving of this picture element electrode. 

Two or more 1st signal wire of the above is perpendicularly divided into division into equal parts in 
parallel with the 2nd signal wire of the above, Two or more scanning circuits in which two or more 
viewing areas which divided two or more display screens into division into equal parts in a sliding 
direction were formed in, and the 2nd signal wire for every above-mentioned viewing area was 
provided corresponding to two or more above-mentioned viewing areas scanned to a direction 
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estranged more nearly mutually than a boundary part of an adjoining viewing area, or its opposite 
direction. 

A Vertical Synchronizing signal generation circuit which outputs a Vertical Synchronizing signal with 
which phases differ to two or more above-mentioned scanning circuits. 
Two or more signal supply circuits corresponding to each above-mentioned viewing area 
simultaneously supplied to the 1st signal wire of each above-mentioned viewing area which carried 
out time-axis extension of the status signal according to the number of partitions of the above- 
mentioned viewing area, and divided a status signal corresponding to each divided above-mentioned 
viewing area which carried out time-axis extension. 

A frame inverting circuit which writes a signal given to each picture element corresponding to the 
above-mentioned picture element electrode in different polarity for every one vertical periods or 
two or more vertical periods. 

[Claim 5]The dot-matrix display according to claim 4, wherein a time lag between two or more 
Vertical Synchronizing signals with which phases generated in the above-mentioned Vertical 
Synchronizing signal generation circuit differ is an integral multiple of a horizontal cycle. 
[Claim 6]The dot-matrix display according to claim 4, wherein a time lag between two or more 
Vertical Synchronizing signals with which phases generated in the above-mentioned Vertical 
Synchronizing signal generation circuit differ is odd times the horizontal cycle. 
[Claim 7]The dot-matrix display according to any one of claims 4 to 6, wherein phase contrast 
between two or more Vertical Synchronizing signals with which phases generated in the above- 
mentioned Vertical Synchronizing signal generation circuit differ is set up so that a vertical-retrace- 
line period of a Vertical Synchronizing signal corresponding to an adjoining viewing area may overlap. 

[Claim 8]The dot-matrix display according to any one of claims 4 to 7, wherein the 2nd signal wire 
located in both viewing areas of a boundary part of the above-mentioned adjoining viewing area is 
scanned simultaneously. 

[Claim 9]The dot-matrix display according to any one of claims 4 to 8, wherein time when a picture 
element connected to the 2nd signal wire located in both viewing areas of a boundary part of the 
above-mentioned adjoining viewing area is written in like-pole nature is shorter than time currently 
written in reverse polarity. 

[Claim 10]The dot-matrix display according to any one of claims 1 to 9, wherein the above- 
mentioned selection element is an active device provided between each picture element which 
comprises an above-mentioned picture element electrode, and the 1st corresponding signal wire. 
[Claim 11]The dot-matrix display according to claim 10, wherein the above-mentioned active device 
is an amorphous silicon thin film transistor. 

[Claim 12]The dot-matrix display according to any one of claims 1 to 1 1, wherein an end of each 
picture element which comprises an above-mentioned picture element electrode is connected to a 
common electrode which comprises plate conducting of one sheet. 

[Claim 13]The dot-matrix display according to claim 12, wherein rectangular wave shape voltage in 
sync with a Vertical Synchronizing signal and/, or a Horizontal Synchronizing signal is impressed to 
the above-mentioned common electrode. 

[Claim 14]a swing of voltage required in order that two or more signal supply circuits which supply a 
signal level to the 1 st signal wire of the above may write each picture element which comprises an 
above-mentioned picture element electrode in positive/negative two poles — at most — the dot- 
matrix display according to claim 13 being a circuit with one half of dynamic ranges. 
[Claim 15]The dot-matrix display according to any one of claims 1 to 14, wherein a picture element 
which comprises an above-mentioned picture element electrode is a liquid crystal cell. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention has a picture element of a capacitive load, relates to the dot- 
matrix display which displays by line sequential scanning, especially is highly minute and relates to a 
dot-matrix display suitable for the display of a big screen. 
[0002] 

[Description of the Prior Art]Liquid crystal display LCD (Liquid Crystal Display) of low power 
consumption is adopted as the monitor of the present notebook PC (Personal Computer) or portable 
TV by a thin light weight in many cases. 

[0003]There are a TFT (Thin Film Transistor) method, a STN (Super Twisted Nematic) method, etc. 
in LCD. As for LCD mass-produced now, these two are in use. Although a manufacturing cost 
attaches the former highly compared with the latter, the feature that profitableness and speed of 
response are quick is shown in a multi-gradation display with little display unevenness with high 
contrast. 

[0004]First, the structure of LCD is explained centering on a drive circuit. LCD comprises two or 
more liquid crystal cells. For example, color LCD of VGA (Video Graphic Array) has about 900,000 
liquid crystal cells. Red and three liquid crystal cells colored the green and blue three primary colors 
specifically constitute one picture element from a light filter, and the liquid crystal cell is arranged at 
the matrix form of the 640 figures of width x length of 480 lines. For this reason, the total of a liquid 
crystal cell will be 640xRGBx480=921 ,600 piece. And one picture is expressed with a set of this 
liquid crystal cell. 

[0005]The structure of TFT LCD of 6 figures x four lines is shown in drawing 8 . (1) of drawing 8 — 
as for control and a power supply circuit, and (5), a source driver and (3) are [ a liquid crystal cell 
and (7) ] common electrodes TFT and (6) a gate driver and (4) a liquid crystal panel and (2). Source 
drivers (2) are a data driver, column drivers, and X. It is also called a driver and a column electrode 
drive circuit. Gate drivers (3) are a scan driver, row drivers, and Y. It is also called a driver and a row 
electrode driving circuit. 

[0006]At the liquid crystal panel (1), the liquid crystal cell (6) is formed on one glass substrate at 
matrix form. If it sees from the drive circuit of LCD, a liquid crystal cell can be considered to be a 
capacitive load. Each liquid crystal cell changes optical character according to the voltage 
impressed to the capacity. In LCD of a normally white method, if the capacity is charged, it will 
become black and a liquid crystal cell will be discharged, it will become white. 
[0007]As for the gate electrode, the drain electrode is connected to the output terminal of a gate 
driver (3) for the source electrode of TFT (5) via the gate bus line at the liquid crystal cell (6) at the 
output terminal of the source driver (2) via the source bus line. The drain electrode of a liquid 
crystal cell and the terminal of the opposite hand are connected to the common electrode (7). The 
common electrode of all the liquid crystal cells is short-circuited mutually, and is maintained at 
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always equal potential. For this reason, the voltage currently impressed to each liquid crystal cell is 
decided by potential of the drain electrode of TFT. 

[0008]A source driver (2) is a drive circuit which outputs the voltage for carrying out the charge and 
discharge of the liquid crystal cell via TFT. 

A gate driver (3) is a drive circuit which outputs the voltage which controls switching of TFT. 
Control and a power supply circuit (4) supply a timing signal, driving source voltage, etc. to two kinds 
of this driver. 

[0009]TFT is a kind of switching element. The operation resembles n-FET (Field Effect Transistor). 
Now, a-Si (Amorphous Silicon) TFT is chiefly used for large-sized LCD. However, as for a-Si TFT, 
On resistance does not reach distantly [ n-FET ] efficiently very highly (about several M omega). 
TFT intervenes between the output terminal of a source driver, and a liquid crystal cell, and On 
resistance of TFT and the capacity of a liquid crystal cell have a RC time constant. The capacity of 
a liquid crystal cell requires the time about several 10 [musec], in order to charge one liquid crystal 
cell, since it is about several picofarad. 

[0010]For this reason, at a-Si TFT LCD, charging time is secured by charging simultaneously the 
liquid crystal cell beside one line (the time multi-line) within 1 level display period. By a~Si TFT LCD, 
the video signals for one line are refreshed all at once to refreshing a video signal 1 dot at a time in 
CRT (Cathode Ray Tube) or poly-Si TFT LCD. The former is called dot order following scan and the 
latter is called line sequential scanning. 

[001 1]In LCD of VGA, the side of one line and a 640xRGB=1920 piece liquid crystal cell are charged 
simultaneously. However, manufacture and mounting of IC provided with 1 920 output terminals are 
unreal. Now, this is realized by mounting two or more ICs of a source driver with few output 
terminals in one set of LCD. A source driver is still the most expensive in the member used for the 
drive circuit of LCD. And it is a member which affects display quality most again. 
[0012]The block diagram of a source driver is shown in drawing 9 . Here, a video signal shall be 
inputted into a source driver in digital one. As for drawing 9 (11), as for a serial/parallel conversion 
machine or a shift register, and (12), a digital-to-analog converter (DAC) and (14) are an output 
buffer or an operational amplifier a latch or a flip-flop, and (13). 

[0013]In order to reduce the pin count of the input terminal of a source drivers IC, a video signal is 
inputted serially. After deserializing and latching this, an analog signal is outputted from DAC. In 
order to shorten the charging time of a liquid crystal cell, an output buffer is provided between DAC 
and an output terminal, and impedance conversion is carried out in many cases, a serial/parallel 
conversion machine — it is necessary to supply the reference voltage for what is called gamma 
compensation for a timing signal to a latch at DAC, and to supply the driving source voltage +V and 
-V for a video signal to an output buffer 

[0014]The sample & hold element of an analog may be adopted instead of a digital latch. In that 
case, DAC is unnecessary. However, if an analogue device is used, it will become difficult to 
reconcile high-speed operation, high degree of accuracy, and low cost. 

[0015]In the case of VGA, 1920 output buffers per one set of LCD are needed. For this reason, if 
the design of DAC or an output buffer has futility of one transistor, it will be connected with no less 
than 1920 futility in the whole LCD. On the other hand, even if the futility and the redundancy about 
a number gate are between the video signal input terminal (not shown) of LCD, and a serial/parallel 
conversion machine, the rise of the cost resulting from it or power consumption hardly becomes a 
problem. Therefore, the design of DAC or an output buffer is dramatically important. Reduction of a 
transistor count, reduction of the idle current of an output buffer, etc. are big technical problems. 
[0016]Fortunately, since the output buffer of the source driver of a~Si TFT LCD should just operate 
in an audio band region, so highly efficient a thing is unnecessary. Although a slew rate is not so 
high, the comparatively big dynamic range of driving source voltage can be taken (what is called a 
Rail-To-Rail output being possible), and even if it does not adjust in particular, what has a few 
output deviation is used. 
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[001 7]The gate driver (3) has a function which chooses the line which charges the next from two or 
more gate lines. All the TFT(s) connected to the line when voltage higher than a source electrode 
and a drain electrode was impressed to the gate line On, and if low voltage is impressed, TFT Off(s). 
If it finishes choosing all the lines within 1 vertical display period, the picture of one sheet will be 
completed. 

[0018]LCD of a STN method does not have the active device or common electrode like TFT. One 
side of the liquid crystal cell is connected to the source line direct [ another side ] to a gate line 
(with no figure). 

[0019]Next, the cause which has on the display quality of LCD, and its measure are described. 
Drawi ng 10 shows the capacity which floats around TFT (5). As for (5), in drawing 10 , a liquid crystal 
cell and (7) are common electrodes TFT and (6). (25), as for a gate line, the drain inter-electrode 
stray capacitance CGD, and (26), stray capacitance CSD' between the next source line and a drain 
electrode and (28) are stray capacitance CSC between a source line and a common electrode a 
source line, the drain inter-electrode stray capacitance CSD, and (27). 

[0020]The electric charge charged by the liquid crystal cell is gradually discharged via insulation 
resistance. For this reason, even if it is a case where a still picture is displayed even if, it is 
necessary to carry out the recharge of the liquid crystal cell for every vertical period. 
[0021]As mentioned above, a liquid crystal cell is a capacitive load. Even if there is no polarity in 
this capacitor, it just charges and it charges negative, that optical response is the same. If the liquid 
crystal cell is rather charged in the polarity same for a long time, since display quality will 
deteriorate, it is not desirable. Although it becomes black with impressing voltage to a liquid crystal 
cell in LCD of a normally white, when it continues displaying a blackish picture on LCD of this 
method for a long time, it is ** that an afterimage (seizure) occurs. This is for the ion contained in a 
minute amount at a liquid crystal material to answer bad by moving to an electrode. 
[0022]What is necessary is just to reverse the polarity which charges a liquid crystal cell for every 
vertical period as the measure. In this specification, this is called frame reversal. The volts 
alternating current of the square wave of 30-35 [Hz] of the half of the vertical periods 60-70 [Hz] 
will be impressed to each liquid crystal cell as a result of frame reversal. 
[0023] However, adoption of frame reversal will cause deterioration of another kind for the side 
effects of display quality. Now, suppose that black Isshiki was displayed all over LCD of drawing 8 . 
Here, from on a figure, it shall be got blocked downward and shall scan in order of the gate line GO, 
G1, G2, and G3 to it. The potential of the source line SO when the potential of a common electrode 
is considered to be 0 [V], and the potential of the drain electrodes D00 and D30 are shown in 
drawing 1 1 (a). The source driver of this example is not outputting the effective signal during the 
vertical retrace line. 

[0024]The electric charge charged by the liquid crystal cell is gradually discharged to a source line 
via Off resistance and insulation resistance (not shown) of TFT. There is more the quantity, as the 
big state of a source line and drain inter-electrode potential difference continues for a long time. An 
electric charge escapes to a source line via the stray capacitance CSD, when the potential of a 
source line is reversed. Since the recharge of the liquid crystal cell D00 is promptly carried out after 
reversal of a source line (i.e., after an electric charge escapes), it cannot receive the influence 
easily. However, since the liquid crystal cell D30 is neglected for a while after an electric charge 
escapes, it tends to be influenced. 

[0025]The quantity in which an electric charge escapes from a drain electrode is decided in time 
after the polarity of the output signal of a source driver changes by field reversal until charge of a 
liquid crystal cell actually starts. It is not necessarily decided by distance from a source driver to a 
liquid crystal cell. 

[0026]In this example, an electric charge escapes from the liquid crystal cell in which the gate line 
GO drives the liquid crystal cell which gate line G3 drives easily. If an electric charge escapes, pure 
black cannot be expressed but it will become the display appropriate for gray. For this reason, the 
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phenomenon of being as grayish as the direction under a screen occurs actually also with thinking 
that it displayed uniform black solid. In this specification, this is called the inclination of contrast. 
[0027]What is necessary is just to reverse the polarity which charges a liquid crystal cell for every 
horizontal cycle, in order to avoid the inclination of contrast. Then, since the potential of a source 
line is frequently reversed, the whole screen comes appropriate for gray uniformly. The problem of 
being a little grayish is solvable only by raising slight amplitude of the output voltage of a source 
driver. In this specification, this is called line inversion. Usually, line inversion is used together with 
frame reversal. 

[0028]Since the charge and discharge of stray capacitance CSC between a source line and a 
common electrode will be repeated for every horizontal cycle if line inversion is adopted, the 
consumed electric current of a source driver increases. It becomes easy to generate the display 
unevenness called a cross talk or shadowing. 

[0029]The potential of the source line SO when line inversion is carried out, and the potential of the 
drain electrodes D00 and D30 are shown in drawing 1 1 (b). In line inversion, since the average value 
(dc component) of the voltage impressed to a source line between one vertical periods is set to 0, 
the inclination of contrast is canceled. However, if it says only within one vertical period, the p-p 
(Peak-To-Peak) value of voltage will become larger than drawing 1 1 (a). If a high frequency signal 
with big amplitude is put on a source line, the potential of a drain electrode will be shaken via CSD 
and the impressed electromotive force of the liquid crystal cell which should not be scanned will be 
disturbed. 

[0030]If line inversion is carried out, an AC signal twice the cycle of one horizontal cycle will ride on 
a source line. Even when not carrying out line inversion, if it is not a solid screen, the AC signal of 
the same cycle will ride on a source line, but since the amplitude of a signal is small, it is hard to 
become a problem. If the polarity of the output voltage of a source driver is reversed for every 
horizontal cycle, the AC signal of big amplitude will ride on a source line. 

[0031]Suppose that he would like to display a picture like drawing 12 , i.e., the black quadrangle in 
white solid one, on LCD of drawing 8 now. However, the signal which rode on the source line is 
slightly written also in the liquid crystal cell which the gate driver has not chosen via CSD. It is 
because a source line and drain inter-electrode have connected too hastily in exchange. For 
example, when the gate line G1 is chosen and the liquid crystal cell D12 is charged, a little D00, D22, 
and D32 are charged. As a result, the upper and lower sides of a black quadrangle come appropriate 
for gray, and it will be the display which dragged on like drawing 13 . 

[0032]What is necessary is just to make capacity of a liquid crystal cell larger enough than the stray 
capacitance CSD, in order to improve this. However, it is difficult to make big capacity on a liquid 
crystal panel. The time which charge of a liquid crystal cell takes is proportional to the capacity. If 
charge of a liquid crystal cell becomes insufficient, display quality will deteriorate too. Although 
there is also the method of lowering On ****** of TFT and shortening charging time, it causes the 
cost hike of a gate driver, and the fall of reliability. 

[0033]Here, another measure is explained. Like drawing 10 , stray capacitance CSD' (6) exists 
between a drain electrode and the next source line. Then, the liquid crystal panel is designed 
become CSD=CSD', the AC signal of an opposite phase is put on an adjacent source line, and LCD 
is driven. 

[0034]Now, suppose that it displayed black solid on the whole screen. At this time, the video signal 
of a polar difference is put on an adjacent source line. An absolute value becomes the same, 
although the potential of an adjoining source line differs in numerals when setting potential of a 
common electrode to 0. Therefore, if it CSD=CSD' Becomes, change of the potential of a source 
line will be offset and influence will not appear in the potential of a drain electrode. 
[0035]In this specification, it calls it dot inversion to drive an adjacent source line with different 
polarity. The signal which has ridden on the source line has the effect of preventing affecting the 
potential of a common electrode via stray capacitance CSC in dot inversion. However, dot inversion 
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cannot be used by LCD of the common inversion driving method described later. 
[0036] Concomitant use of frame reversal, line inversion, and dot inversion will charge each liquid 
crystal cell of 6x4=24 dot LCD of drawing 8 with polarity like drawing 14 . Theoretically, frame 
reversal is effective, only when a still picture is displayed. However, a certain amount of effect is 
expectable also to the late animation of a motion. Also with an image with many scene changes, a 
problem hardly arises. However, an effect may be halved when what blinking is displayed. 
[0037]Line inversion is effective when a solid screen is displayed. However, a certain amount of 
effect is expectable also to a picture with many dc components. As for the video signal, many dc 
components are actually contained usually. Therefore, the probability that line inversion will 
demonstrate the effect is high. 

[0038]Dot inversion is effective to white, ashes, and a black solid screen. In red, green, blue, 
cyanogen, magenta, and a yellow solid screen, an effect falls a little. Color LCD has a method in use 
which charges simultaneously three liquid crystal cells colored red, green, and blue by three source 
lines. For this reason, for example, whole surface red 1 color specification is never solid for a source 
driver also on a solid screen at appearance. Probably, dot inversion will be dramatically effective if it 
is white and a black screen with much solid one like drawing 12 . 

[0039]It is a checkered picture like drawing 15 which line inversion and dot inversion make the 
weakest. This is a picture with the highest frequency component as known well. 
[0040] However, as long as it uses for the monitor of liquid crystal TV, this does not become a 
problem at all. It is because such a picture cannot be sent as a matter of fact in the electric wave 
of analog TV broadcast. However, as a monitor of OA (Office Automation) terminal, it becomes a big 
problem. In OA equipment, dithering may express intermediate color. At this time, the effect of line 
inversion or dot inversion decreases sharply according to conditions. Degradation of remarkable 
display quality may actually be caused in the end screen of Windows 95. 

[0041]There is art called FRC (Frame Rate Control) which blinks a picture element at high speed 
and displays intermediate color as a thing similar to dithering. If this is used, the effect of frame 
reversal will fall. As the measure, the method which reverses polarity every two vertical periods can 
be considered. In this specification, the drive system which reverses polarity for two or more 
vertical periods of every is included in frame reversal, and is considered. 

[0042]In recent years, the numerical aperture of a liquid crystal panel is raised and there is a motion 
which makes luminosity of LCD high. Therefore, a drain electrode becomes large and the distance 
between a source line and a drain electrode is short every year. CSD increases in inverse proportion 
to it, and it is impossible to disregard the influence which it has on display quality. 
[0043]The demand of LCD is shifted more to a high definition product with high resolution. In order 
to raise the horizontal resolution of LCD, it is necessary to increase the total of the output terminal 
of a source driver. It is not connected with degradation of display quality although mounting of IC 
and the high-speed transmission of a video signal become a technical technical problem at this time. 
On the other hand, a horizontal cycle must be shortened while increasing the total of the output 
terminal of a gate driver, in order to raise vertical resolution. In addition to the technical problem 
described now, at this time, shortening of charging time becomes a big problem. Since the part and 
the signal with high frequency with which the horizontal cycle became short ride on a source line, 
the problem about CSD becomes larger. 

[0044]Only the signal which rode on the source line does not become a problem. The AC signal 
which rode on the gate line also affects the potential of a drain electrode via CGD. Now, when the 
potential of a gate line is -10 [V], TFT Off(s), and when it is 20 [V], it shall On. If the potential of a 
gate line is raised to 20 [V]s from -10 [V], since CGD exists, the potential of a drain electrode will 
also go up. 

[0045] However, since charge of the drain electrode by a source driver will start once TFT On(s), 
this does not become a problem. On the contrary, if the potential of a gate line is lowered to -10 [V] 
from 20 [V]s, the potential of a drain electrode will also fall. Since TFT Off(s) immediately after that, 
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the potential of a drain electrode remains falling at this time. That is, a gate line will suck out of a 
source line the electric charge supplied to the drain electrode with much trouble. 
[0046] However, the measure to the influence of CGD is comparatively easy. It is because the signal 
which rides on a gate line is that it is completely sudden in the stage of a design to changing with 
the image which the signal which rides on a source line displays. And that the AC signal is flowing is 
one are scanning among 480 gate lines now, if it is VGA. For this reason, it is avoidable only by 
foreseeing the influence of CGD and rectifying the output voltage of the source driver beforehand. 
[0047]Thus, the work as a switching element of TFT worsens to a high frequency signal for the 
stray capacitance CGD (8) shown in drawing 10 , and CSD (9). Since stray capacitance between a 
gate line and a source line does not affect the potential of a drain electrode, it is omitted by drawing 
10. 

[0048]Next, common inversion driving is explained. An example of the relation of the impressed 
electromotive force of a liquid crystal cell and the luminosity of a picture element is shown in 
drawing 16 . The actual characteristic changes somewhat according to the kind of liquid crystal 
material. Here, if 1 [V] is impressed, it will become white, and it shall become black if 5 [V] is 
impressed. The optical property is saturated with 0 or more [V] of fields of 1 or less [V], and the 
field of 5 or more [V]. When negative voltage is impressed to a liquid crystal cell, the characteristic 
as the time of numerals impressing reverse voltage that an absolute value is the same and it is the 
same is shown. 

[0049]When a liquid crystal cell has the characteristic like drawing 1 6 , if a source driver can output 
1 or more [V] the voltage of 5 or less [V], it seems to be able to drive LCD apparently. However, 
since the voltage of positive/negative amphipathy must be outputted in order to carry out inversion 
driving of the polarity, -5 or more [V] the dynamic range of 5 or less [V] is needed actually. 
[0050]It becomes impossible however, to manufacture a source driver in the process of standard 5 
[V] pressure-proofing now. If the process of 10 [V] pressure-proofing is used, increase of the chip 
size of a source driver will be caused and it will be connected with a cost hike. Then, what is called 
common inversion driving may be used. This shakes the potential of a common electrode. 
[0051 ]A Horizontal Synchronizing signal when line inversion and common inversion driving are 
adopted, the potential of a common electrode, the potential of a black video signal, and the potential 
of a white video signal are shown in drawing 17 . In common inversion driving, a square wave as 
shown in a figure is inputted into a common electrode. In this example, the potential of the common 
electrode is shaken with the amplitude of 3 [V]s for every horizontal cycle. That is, the cycle of a 
square wave is twice the one horizontal cycle, and peak-to-peak values are 6 [V]s. Although the 
source driver has only the dynamic range of 4 [V]s at this time, the voltage of **5 [V] is impressed 
to the liquid crystal cell. 

[0052]The manufacturing cost of a source driver can be pressed down in common inversion driving. 
Since the output buffer of a source driver can be driven with 4 [V] power supply, power 
consumption is also pressed down. On the other hand, the circuit which supplies a square wave is 
needed for a common electrode. Dot inversion becomes impossible when common inversion driving 
is adopted. However, it is possible if it is frame reversal and line inversion. 
[0053]On the other hand, direct current voltage is impressed to a common electrode, and the 
method using the source driver obediently manufactured in the process of 10 [V] pressure-proofing 
is made to call it a common direct-current drive on these specifications. For example, what is 
necessary is to set the potential of a common electrode constant 5 [V], and just to supply the 
voltage of 0 - 4 [V] from a source driver, when charging a liquid crystal cell at straight polarity and 
charging the voltage of 6 - 10 [V] at negative polarity. The potential of the common electrode in the 
common direct-current drive at this time, the potential of a black video signal, and the potential of a 
white video signal are shown in the same drawing 17 . 

[0054]In a common direct-current drive, in order to employ the feature efficiently, dot inversion is 
usually performed. At this time, the signal of an output buffer to straight polarity which differs in the 
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same source drivers IC, and the signal of negative polarity are outputted simultaneously. 
[0055]Since a polar different signal is outputted simultaneously, DAC in the source driver of a 
common direct-current drive becomes a twice as many scale as that of common inversion driving, 
and the chip size of IC becomes large. The number of the reference voltage for gamma 
compensation supplied to DAC also increases twice, the number of the terminals between IC and a 
printed circuit board increases, and mounting becomes difficult. Since the output buffer of a source 
driver is driven with 10 [V] power supply, the electric power consumed with a buffer also increases 
more than twice. The numerousness of power consumption becomes a big problem especially in the 
monitor use of a battery-operated portable device. 

[0056]Common inversion driving is suitable for LCD with few problems of a cross talk whose 
resolution is comparatively low, and difficult LCD (the object for palm top PC, for projectors, etc.) of 
mounting with a fine dot pitch. A common direct-current drive is large-sized, and suitable for LCD 
(for desktop PC etc.) without battery-operated necessity with high resolution. At the object for 
notebook PCs, a common inversion driving and common direct-current drive both also lacks in a 
conclusive factor by merits and demerits at present. Since line inversion dot inversion has an 
element which causes the increase in power consumption, it cannot generally say which is 
advantageous. 

[0057]On the other hand, in order to realize the display of a big screen with high resolution, level or 
time to charge each pixel in proportion to a pixel number unless the time of the 1 field is lengthened 
if the number of vertical lines is increased and a pixel number is increased becomes short. In order 
to charge each pixel, it it increases a pixel number, as for charge, each pixel fully becomes however, 
impossible [ there is indispensable time, and ]. For this reason, there was a problem which cannot 
make a pixel number large enough. 

[0058]The following art is proposed by JP,7-281648,A to this problem. Two or more 1st signal wires 
(source line) that were extended perpendicularly and allocated in parallel, In the LCD device with 
which the 2nd signal wire (gate line) that was extended horizontally and allocated in parallel is 
provided, and it comes to provide a liquid crystal cell in each intersection of these 1 st and 2nd 
signal wire via a selection element (TFT), respectively, Divide the 1 st signal wire of the above or 
more into two perpendicularly, and it becomes independent about supply of the signal to the 2nd 
signal wire of the above for this the division of every, and the 1st signal wire that carried out time 
base expansion and was divided according to the number of the above-mentioned division of a 
status signal is supplied. According to this, by carrying out time base expansion of the status signal, 
and supplying it, the charging time of a liquid crystal cell can be expanded relatively, and the 
increase in a pixel number can be enabled by this. 

[0059]As an example, the 1st signal wire is divided into two and the display of 6 figures x eight lines 
which put in order two displays of 6 figures x four lines, and made them is explained. Two or more 
1st signal wires that were extended perpendicularly and allocated in parallel as shown in drawing 18 
are divided perpendicularly at S0-S5, SO' - S5'. 

[0060]On and the intersection of this 1st divided signal wire S0-S5, SO' - S5', and the 2nd signal 
wire GO - G3, GO' - G3'. The switching element (5) which consists of N channel FET which 
connected the end is provided, and the scanning signals VG0-VG3, VGO' - VG3' are supplied to this 
switching element (5) according to the scanning direction D1a and D2a from a gate driver (3) and 
(3'). Namely, the upper half of a screen and a lower half are scanned from a top to the bottom. 
[0061 ]The other end of each switching element (5) is connected to a counterelectrode COM 
terminal (7) through a liquid crystal cell (6), respectively. To the source driver (2) and (2'), by control 
and a power supply circuit (4) The first half of a screen, As the status signal which was able to be 
distributed in the second half is supplied and the status signal corresponding to the 2nd signal wire 
chosen shows drawing 19 , HSO' - HS5' are outputted by HS0-HS5, and the source driver (2') from a 
source driver (2). 

[0062]In this case, the signal to illustrate is a black video signal and is carrying out the object for 
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the averages of field reversal and the line inversion. At this time, after scanning signal VGO and VGO' 
is outputted simultaneously, and is chosen one by one and VG3 and VG3' is finally chosen 
simultaneously, it moves to the next field and a scan begins from VGO and VGO' again. 
[0063]Without according to this, extending the time of the 1 same field, since two liquid crystal cells 
can be charged simultaneously, time base expansion will be carried out to a liquid crystal cell, and it 
can be charged. In an example, although it is two division, by increasing the number of partitions, it 
cannot care about shortage of charging time, but the increase in the further pixel number can be 
enabled. The art in which this drives S-VGA (Super Video GraphicArray), i.e., LCD of the 800 figures 
of width x length of 600 lines, is used, U-XGA (Ultra Extended Video Graphic Array), i.e., LCD of the 
1 600 figures of width x length of 1 200 lines, is realizable. 

[0064]When it carries out that it is the same as that of this by CRT, the knot of a monitor and a 
monitor is surely conspicuous. However, if the liquid crystal panel (1) of drawing 18 is taken from the 
mother glass of one sheet in the case of LCD, the monitor without a knot can be made. It is 
because the break of the source line which crosses the center of a panel is not visible. Therefore, 
the user can use this comfortable in any way as one set of a monitor. 

[0065]In LCD of drawing 18 , although there is no knot in a display screen, the drive circuit is divided 
up and down. And the liquid crystal cell in the upper half of a liquid crystal panel and the liquid 
crystal cell of a lower half are scanned simultaneously independently. In this specification, this is 
called the division scan of a screen. 

[0066]The application of this LCD is explained using drawing 20 . (1) of a figure — as for a gate 
driver, (4), and (4'), a source driver, (3), and (3') are [ a liquid crystal panel, (2), and (2') / a liquid 
crystal cell, (7), and (7' of control and a power supply circuit, and (5)) ] common electrodes TFT and 
(6). As for (8) of drawing 20 , a control circuit and (10) are memories a video signal source and (9). 
[0067]For example, if it is the monitor which receives highly minute TV broadcast, (8) becomes a 
tuner, (9) becomes a conversion circuit of a scanning mode, and (10) becomes an image memory. 
The above-mentioned control circuit (9) changes the video signal sent from TV office so that a 
division scan can be carried out, and it distributes it to the control circuit (4) and (4'). If it is the 
monitor for PC, (8) becomes a microprocessor, (9) becomes a video controller, and (10) becomes a 
Video RAM (Random Access Memory). 

[0068]Although the common electrode (7) and (7') is drawn like a thin lead by drawing 20 , it is a 
conducting film which spreads on the glass surface of one sheet in practice. The common electrode 
in the upper half of a liquid crystal panel (7) and the common electrode (7') of a lower half which are 
shown in drawing 20 have short-circuited. This is for pressing down a manufacturing cost. 
[0069]The liquid crystal panel of TFT LCD confines a liquid crystal material between TFT, the glass 
substrate in which the bus line was formed, and the glass substrate in which the common electrode 
was formed on the whole surface, and is made. The former glass substrate has many parts with a 
fine art, and manufacturing processes, and has required cost. The latter glass substrate just needs 
to make the solid pattern of a transparent electrical conducting material. Therefore, even if it adds 
tricks to a bus line a little, a manufacturing facility, a process, and cost are as practically equal as it 
of the present article. However, when a common electrode is modified, cost will leap up greatly. If a 
conducting film is formed all over one glass substrate, the common electrode (7) and (7') will 
become what was short-circuited inevitably. 
[0070] 

[Problem(s) to be Solved by the Invention]The 2nd independent signal wire like the above- 
mentioned conventional technology A gate driver (3), (3') outputs selection signal VGO and VGO' 
simultaneously, and it The scanning direction D1a, According to D2a, scan in the direction one by 
one, and, finally VG3 and VG3' is chosen simultaneously, When the drive which moves to the next 
field and is again scanned from VGO and VGO' is performed, Although the liquid crystal cell (6) 
connected with gate line G3 of the last chosen with a gate driver (3) and the liquid crystal cell (6) 
connected with gate line GO' first chosen with a gate driver (3') face across the divided boundary 
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and each other is adjoined by the upper and lower sides, The timing which charges a signal differs 
the time of 1/2 of one frame in these liquid crystal cells. 

[0071]Therefore, the 1st signal wire S0-S5 that adjoins after these liquid crystal cells are charged 
once before charging again in the next field differs from the influence are influenced by S0'-S5' as 
follows. Drawing 19 is a thing in the case of the time chart in this case being shown, using field 
reversal and line inversion together, and making a black solid display perform. 

[0072]The drive which reverses the COM signal of a counterelectrode (7) for every field is explained 
to an example, the case where the same display of all the 1 fields, for example, a black display etc., 
is performed — a liquid crystal cell (6) — the same status signal is charged by all. and the liquid 
crystal cell (6) connected to gate line GO' of a gate driver (3') — the beginning of the field — as for 
the capacitor (6) connected to gate line G3 of a gate driver (3), a status signal is charged at the last 
of the field. 

[0073]Liquid crystal cell (6) In order to charge the same status signal at all, the level of the status 
signal charged by the liquid crystal cell (6) connected to gate line GO' and the signal level of source 
line SO' - S5' are equal. Therefore, after the liquid crystal cell (6) connected to gate line GO' is 
charged, the influence are influenced by source line S0'-S5' is small, and the deterioration quantity 
of the status signal charged by this liquid crystal cell (6) is small. 

[0074] However, shortly after a status signal is charged, it moves from the liquid crystal cell (6) 
connected to gate line G3 of the gate driver (3) charged at the last of the 1 field to the next field. If 
it moves to the next field, the COM signal of a counterelectrode (7) will be reversed, and a status 
signal will also be reversed in connection with it. 

[0075]Therefore, the level of a status signal and the signal level of the source lines S0-S5 which 
were charged by the liquid crystal cell (6) connected to gate line G3 differ from each other. 
Therefore, the influence the liquid crystal cell (6) connected to gate line GO' is influenced by the 
source lines S0-S5, The liquid crystal cell (6) connected to gate line GO' - G3' is larger than the 
influence are influenced by source line S0'-S5', and the deterioration quantity of the status signal 
charged by the liquid crystal cell (6) connected to gate line G3 becomes large. 
[0076]Therefore, displays differ in the liquid crystal cell (6) connected to gate line G3 which is a 
boundary of the line of the vertical (Y-axis) direction, and GO'. This will produce luminance 
difference near the boundary divided when it is the same and saw on the whole screen also by the 
cell near the boundary of the divided upper and lower sides. 

[0077]Thus, if the upper half of a screen and a lower half are scanned from a top to the bottom, an 
upper half is scanned and a lower half is scanned in order of GO', G1\ G2', and G3' in order of the 
gate line GO, G1, G2, and G3, The black video signal was inputted to the whole screen surface, even 
if it was going to display uniform black solid on LCD, as shown in drawing 21 , the inclination of 
contrast occurred and the boundary part of up-and-down 2 divided screen had a problem that the 
joint which was not usually visible appeared. 

[0078]When frame reversal is adopted, the more time after reversing the polarity of the output 
voltage of a source driver until the recharge of the liquid crystal cell is carried out excels, the more 
this is because an electric charge escapes from a liquid crystal cell easily and contrast falls. If line 
inversion is used together, it will not be omnipotent although it restricts when a video signal with 
many dc components is displayed, and the inclination of contrast is reduced. 

[0079]A screen up-and-down 2 so that it may mention above when it divides and an upper half and 
a lower half are scanned from a top to the bottom, the inclination of the contrast produced in the 
boundary part of up-and-down both the divided screens, In the screen of an upper half, the bottom 
passes through the screen of an upper half and a lower half divided into two from a top more nearly 
simultaneous than a boundary part, respectively, and scanning the screen of a lower half from the 
bottom upwards to, and canceling it is given. 

[0080]In this case, since each liquid crystal cell located in the boundary part of up-and-down both 
screens is charged to the same extent, the difference of clear contrast as shown in drawing 21 is 
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not produced. However, since the charging time of each liquid crystal cell located in a boundary part 
becomes shorter than the charging time of each liquid crystal cell located in other portions, when 
black solid is displayed, this portion becomes gray and the inclination of some contrast produces it. 
Since the inclination of this contrast appears in a transverse direction in a middle-of-the-screen 
part, it is not preferred. 

[0081]In order to cancel the inclination of the gray contrast which appeared in the transverse 
direction in such a middle-of-the-screen part, it is possible that a top passes through the screen of 
an upper half and a lower half from the bottom more nearly simultaneous than a boundary part, 
respectively in the screen of an upper half, and the screen of a lower half is scanned from a top to 
the bottom. 

[0082]In this case, since each liquid crystal cell located in the boundary part of up-and-down both 
screens is charged enough [ to the same extent and ], The field where charge of a liquid crystal cell 
is not enough performed in the upper-and-lower-ends part of a screen, i.e., the upper bed part of an 
upper screen and the lower end part of a lower screen, produces, in a black solid display, it does not 
become gray as mentioned above, but when this portion is a black solid display, it becomes gray, and 
it becomes the hindrance in the case of liking to perform a display important for the upper-and- 
lower-ends part of a screen. 

[0083]When gate line G3 of both screens and GO' which are located in the portion which up-and- 
down both the screens mentioned above adjoined on the other hand are scanned simultaneously 
therefore, they have two problems to generate. Become bright or dark, a luminescent line or a dark 
line runs, and the 1st problem is that only the liquid crystal cell connected to gate line G3 or GO' so 
that it might mention above is visible from others. 

[0084]When TFT Off(s) (i.e., when the potential of a gate line falls), the potential of a drain electrode 
is influenced via a gate line and the drain inter-electrode stray capacitance CGD so that it may 
mention above. While the grade of the influence is scanning every gate line, it is equal, therefore in 
the conventional LCD which does not carry out a division scan, and LCD as shown in drawing 19 , it 
was easy to form a measure to the influence of CGD. 

[0085]However, when gate line G3 and GO' are scanned simultaneously, distribution of the electric 
field of the gate line circumference under scan differs greatly in the time of scanning the two 
adjoining lines, and the time of scanning other two distant lines. For this reason, only when the grade 
of the influence of stray capacitance including CGD scans near central two line, they will differ. 
[0086]When designing the drive circuit of LCD, in order to offset the influence of CGD, the value of 
the output voltage of a source driver may be rectified beforehand. However, if gate line G3 and GO' 
are scanned simultaneously, this amount of compensation must be changed for every scanned line. 
If it does not do so, the phenomenon in which other lines and luminosity differ from each other, and 
only two lines of middle of the screen are visible occurs. However, if it is going to make the amount 
of compensation variable, the circuit which generates the control circuit of LCD and the reference 
voltage for gamma compensation will become complicated, and the problem of cost or reliability will 
occur. 

[0087]The 2nd problem is being unable to perform line inversion which reverses polarity for every 
line in the source driver of common inversion driving, (a) of drawing 22 is a source driver of common 
inversion driving, and is an example of a signal wave form when driving LCD of drawing 18 . Also with 
this figure, the black video signal shall be outputted from the source driver. Field reversal and line 
inversion are used together in this example. When common inversion driving is adopted, the always 
same polar signal will be outputted from the source driver (2) which takes charge of an upper half, 
and the source driver (2') which takes charge of a lower half. 

[0088]At this time, the polarity of the voltage impressed to a liquid crystal cell is shown in drawing 
23. In drawing 22 (a) mentioned above, it turns out that the line inversion of two line G3 of middle of 
the screen and GO' has not been carried out correctly. Then, the line of electric force made around 
the liquid crystal cell connected to gate line G3 and GO' differs from it of other liquid crystal cells. 
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Since a liquid crystal cell is a picture element using the molecule of a liquid crystal material turning 
to the direction of line of electric force, this is fatal. That is, this also becomes a cause which 
becomes bright or dark only two lines of a center. 

[0089] Just before, beginning to charge the liquid crystal cell on G1 for example, immediately after 
finishing charging the liquid crystal cell on the gate line GO of drawing 18 , the liquid crystal cell on 
GO and the liquid crystal cell on G1 are charged in the same polarity. However, if one horizontal 
cycle also passes since this time, the liquid crystal cell on G1 will be charged by the liquid crystal 
cell and reverse polarity on GO. Such abnormalities caused temporarily do not become the fault 
which is a foregone conclusion. 

[0090]On the other hand, it is not temporary in the abnormalities of (a) of above-mentioned d rawing 
22. Both liquid crystal cells connected to adjacent gate line G3 and GO' are charged by the same 
polarity, and, moreover, there is a cause of fault in the state continuing for a long period of time. 
[0091] Drawing 22 (b) charges the liquid crystal cell on gate line G3 and GO' with different polarity. In 
this case, it is necessary to supply the square wave from which a phase differs in the common 
electrode in the upper half of a liquid crystal panel ((7) of drawing 20 ), and the common electrode 
((7') of drawing 20 ) of a lower half. Therefore, this method cannot be used if between the common 
electrodes of two upper and lower sides has connected too hastily. However, a cost hike will be 
caused, if it tries to separate two common electrodes electrically as already stated. 
[0092]The method of driving the source driver (2) and (2') of drawing 20 with different power supply 
voltage is also considered. However, the problem of a new cost hike — the level shifter of a digital 
signal is needed in that case between a control circuit (4) and a source driver (2) or between (4') 
and (2') — or reliability occurs. 

[0093]Of course, the simple and clear solution of this 2nd problem adopts a common direct-current 
drive system obediently. However, this method causes an increase and cost hike of the power 
consumption of a source driver. It is not preferred on a design to drive specially the thin liquid 
crystal panel of the necessity for dot inversion with the source driver of a common direct-current 
drive in respect of cost performance. 

[0094]This invention is made in view of this situation. That is, even if it makes reverse the scanning 
direction an upper half and in the lower half of a screen, highly minute LCD of the division scanning 
mode which a luminescent line or a dark line does not run in the center is provided. 
[0095] 

[Means for Solving the Problem]This invention consists of following means in order to solve the 
above-mentioned technical problem. Two or more 1st signal wires that a dot-matrix display of claim 
1 was prolonged perpendicularly, and were allocated in parallel, Extend horizontally, provide two or 
more 2nd signal wires allocated in parallel, and a picture element electrode is provided in each 
intersection of these 1st and 2nd signal wire via a selection element, respectively, In a dot-matrix 
display which displays by carrying out selection driving of this picture element electrode, While 
forming two or more viewing areas which divided perpendicularly two or more 1st signal wire of the 
above into division into equal parts in parallel with the 2nd signal wire of the above, and divided two 
or more display screens into division into equal parts in a sliding direction and scanning the 2nd 
signal wire for every above-mentioned viewing area in the same time zone, Two or more scanning 
circuits corresponding to each above-mentioned viewing area which scans substantially the 2nd 
signal wire located in a boundary part of the adjoining above-mentioned viewing area to the same 
timing are provided, According to the number of partitions of the above-mentioned viewing area, 
time-axis extension of the status signal was carried out, and two or more signal supply circuits 
corresponding to each above-mentioned viewing area which supplies a status signal corresponding 
to each divided above-mentioned viewing area which carried out time-axis extension to the 1 st 
divided signal wire of each above-mentioned viewing area were provided. 
[0096]In a dot-matrix display of claim 1 a dot-matrix display of claim 2, The above-mentioned 
scanning circuit each 2nd signal wire in a boundary part of a viewing area which adjoins among two 
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or more above-mentioned viewing areas, It scans as the starting point of scanning timing of each 
frame of the above-mentioned adjoining viewing area, and is made to scan each 2nd signal wire in 
the direction estranged from the above-mentioned boundary part one by one. 
[0097]In a dot-matrix display of claim 1, a dot-matrix display of claim 3 the above-mentioned 
scanning circuit, A scan of the 2nd signal wire in a boundary part of a viewing area which adjoins 
among two or more above-mentioned viewing areas. It scans as a terminal point of timing of a scan 
of each frame of the above-mentioned adjoining viewing area, and is made to scan each 2nd signal 
wire from a position estranged from the above-mentioned boundary part one by one in the direction 
of a boundary part. 

[0098]Two or more 1st signal wires that a dot-matrix display of claim 4 was prolonged 
perpendicularly, and were allocated in parallel, Extend horizontally, provide two or more 2nd signal 
wires allocated in parallel, and a picture element electrode is provided in each intersection of these 
1 st and 2nd signal wire via a selection element, respectively, In a dot-matrix display which displays 
by carrying out selection driving of this picture element electrode, Two or more 1 st signal wire of 
the above is perpendicularly divided into division into equal parts in parallel with the 2nd signal wire 
of the above, Two or more viewing areas which divided two or more display screens into division into 
equal parts in a sliding direction are formed, Two or more scanning circuits provided corresponding 
to two or more above-mentioned viewing areas which scan the 2nd signal wire for every above- 
mentioned viewing area to a direction estranged more nearly mutually than a boundary part of an 
adjoining viewing area, or its opposite direction, A Vertical Synchronizing signal generation circuit 
which outputs a Vertical Synchronizing signal with which phases differ to two or more above- 
mentioned scanning circuits, Two or more signal supply circuits corresponding to each above- 
mentioned viewing area simultaneously supplied to the 1 st signal wire of each above-mentioned 
viewing area which carried out time-axis extension of the status signal according to the number of 
partitions of the above-mentioned viewing area, and divided a status signal corresponding to each 
divided above-mentioned viewing area which carried out time-axis extension, A frame inverting 
circuit which writes a signal given to each picture element corresponding to the above-mentioned 
picture element electrode in different polarity for every one vertical periods or two or more vertical 
periods was provided. 

[0099]A time lag between two or more Vertical Synchronizing signals with which phases which a 
dot-matrix display of claim 5 generates in a dot-matrix display of claim 4 in the above-mentioned 
Vertical Synchronizing signal generation circuit differ is characterized by being an integral multiple of 
a horizontal cycle. 

[0100]A time lag between two or more Vertical Synchronizing signals with which phases which a 
dot-matrix display of claim 6 generates in the dot-matrix display according to claim 4 in the above- 
mentioned Vertical Synchronizing signal generation circuit differ is characterized by being odd times 
the horizontal cycle. 

[0101]In a dot-matrix display of claims 4 thru/or 6 a dot-matrix display of claim 7, Phase contrast 
between two or more Vertical Synchronizing signals with which phases generated in the above- 
mentioned Vertical Synchronizing signal generation circuit differ is set up so that a vertical-retrace- 
line period of a Vertical Synchronizing signal corresponding to an adjoining viewing area may overlap. 

[0102]The 2nd signal wire in which a dot-matrix display of claim 8 is located in both viewing areas of 
a boundary part of the above-mentioned adjoining viewing area in a dot-matrix display of claims 4 
thru/or 7 was made not to be scanned simultaneously. 

[0103]In the dot-matrix display according to claim 4 to 8 a dot-matrix display of claim 9, Time when 
a picture element connected to the 2nd signal wire located in both viewing areas of a boundary part 
of the above-mentioned adjoining viewing area is written in like-pole nature is characterized by 
being shorter than time currently written in reverse polarity. 

[0104]A dot-matrix display of claim 10 is characterized by the above-mentioned selection element 
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being an active device provided between each picture element which comprises an above- 
mentioned picture element electrode, and the 1st corresponding signal wire in a dot-matrix display 
of claims 1 thru/or 9. 

[0105]A dot-matrix display of claim 1 1 is characterized by the above-mentioned active device being 
an amorphous silicon thin film transistor in a dot-matrix display of claim 10. 

[0106]An end of each picture element by which a dot-matrix display of claim 12 is constituted from 

an above-mentioned picture element electrode in a dot-matrix display of claims 1 thru/or 1 1 is 

connected to a common electrode which comprises plate conducting of one sheet. 

[01 07] Rectangular wave shape voltage to which a dot-matrix display of claim 13 synchronized with 

the above-mentioned common electrode in a dot-matrix display of claim 12 at a Vertical 

Synchronizing signal and/, or a Horizontal Synchronizing signal is impressed. 

[0108]Two or more signal supply circuits where a dot-matrix display of claim 14 supplies a signal 

level to the 1st signal wire of the above in a dot-matrix display of claim 13, a swing of voltage 

required in order to write each picture element which comprises an above-mentioned picture 

element electrode in positive/negative two poles — at most — it is characterized by being a circuit 

with one half of dynamic ranges. 

[0109]It is characterized by a picture element by which a dot-matrix display of claim 15 is 
constituted from an above-mentioned picture element electrode in a dot-matrix display of claims 1 
thru/or 14 being a liquid crystal cell. 

[01 10](OPERATION) A display cell which adjoins each other on a boundary of the 1st signal wire 
divided by controlling an order which scans a selection element according to composition of claim 1 
becomes the same on an up-and-down boundary where influence are influenced by the 1st signal 
wire that will adjoin by the time a liquid crystal cell charged once is charged in the next field was 
divided, in order to charge a signal to the same timing. Therefore, luminance difference of a dividing 
boundary part of the 1st signal wire is cancelable. 

[01 1 1]Since according to composition of claim 2 a top [ lower ] passes through an upper screen 
from a boundary part of a display screen divided up and down and a lower screen is scanned to the 
same timing below up, It is comparable, and fully charges, luminance difference does not arise in a 
dividing boundary part located in a middle-of-the-screen part, and, moreover, luminance difference 
between other fields by insufficient charging does not produce each display cell of a scanning line 
which adjoins by the above-mentioned boundary part. 

[01 12]Since according to composition of claim 3 it passes through an upper screen under from up 
from a boundary part of a display screen divided up and down and a lower screen is scanned to the 
same timing above lower, each liquid crystal cell of a scanning line which adjoins by the above- 
mentioned boundary part is charged to the same extent. Therefore, luminance difference is not 
produced in this boundary part. Since charging time becomes short, luminance difference between 
other fields produces somewhat a display cell of a scanning line which adjoins by the above- 
mentioned boundary part, but. Since both display cells of a upper-and-lower-ends part of a screen, 
i.e., an upper bed part of an upper screen, and a lower end part of a lower screen are charged 
enough, luminance difference between other fields in a upper-and-lower-ends part of a screen does 
not arise. 

[01 13]According to composition of claims 4 thru/or 15, a Vertical Synchronizing signal has set up a 
phase of a video signal supplied to a display screen divided up and down so that only an integral 
multiple of 1 horizontal synchronization period may shift, therefore, a scanning line of an end of both 
screens that adjoin by a boundary part of up-and-down both the above-mentioned screens is not 
scanned simultaneously, and a phase can be shifted moderately — it can be made to ****** A 
common electrode can consist of electrodes of one sheet which impress a pulse which was level as 
for a video signal, or synchronized with a Vertical Synchronizing signal. While being able to control 
deterioration of display quality of a display screen which it was lost to a scanning line of an end of 
both screens that adjoin by a boundary part of up-and-down both the above-mentioned screens 
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that luminance difference arises, and was divided into it up and down by this, A dynamic range of a 
signal supply circuit which drives the 1 st signal wire can be set to one half of voltage required for a 
display picture element. 

[01 14]Since it is made to perform frame reversal in a period on which this vertical-retrace-line 
period has fallen as a vertical-retrace-line period of a video signal of up-and-down both screens 
fell, a luminescent line or a dark line of a scan line accompanying frame reversal do not occur. 
[01 15]Since a gap of a Vertical Synchronizing signal supplied to both the above-mentioned screens 
is set up by odd times the 1 horizontal synchronization period, It is lost that a picture element 
connected to a scanning line of an end of both screens that adjoin by a boundary part of up-and- 
down both screens is charged by like-pole nature, and degradation of a display picture element 
which comprises a capacitive load, especially a liquid crystal cell can be prevented. 
[01 16]Since a phase shift of both the above-mentioned Vertical Synchronizing signals is set up so 
that a direction of time to write a picture element connected to a scanning line of an end of both 
screens that adjoin by a boundary part of up-and-down both the above-mentioned screens in 
reverse polarity from time to write in like-pole nature may become long, degradation of a display 
picture element which comprises a liquid crystal cell can be prevented. 

[0117]Since a selection element which chooses a picture element electrode provided in an exchange 
section of the 1 st and 2nd signal wires is used as an active device constituted from TFT etc. which 
comprise an amorphous silicon or polysilicon, it can obtain a dot-matrix display which is a high 
speed and was excellent in contrast. 
[0118] 

[Embodiment of the Invention] 

(Embodiment 1) With regards to claims 1, 2, 10, 11, 12, 13, 14, and 15, this Embodiment 1 divides two 
or more display screens up and down, and the bottom passes through an upper screen from a top, 
and it scans a lower screen simultaneously upwards from the bottom, and abolishes the luminance 
difference in a dividing boundary partThe 1st signal wire that supplies a status signal is divided into 
two, and the example at the time of dividing into two up and down is explained to a display screen. 
[01 19] Drawing 1 is a lineblock diagram of this Embodiment 1. As shown in drawing 1 , extend 
perpendicularly, and two or more 1st signal wires allocated in parallel are divided perpendicularly at 
S1~Sm, ST - Sm', The switching elements M1 1-Mnm which consist of N channel FET which 
connected the end are formed in the intersection of the 1st signal wire S1-Sm, ST - Sm', and the 
2nd signal wire G1-Gn for this the division of every, Scanning signal VG1 - VGn/2, and VGn-VG 
(n/2)+1 are supplied to these switching elements M1 1-Mnm according to the scanning direction D1 
and D2' from a gate driver (3) and (3'). The other end of the switching elements M1 1-Mnm is 
connected to a counterelectrode COM terminal (7) through the liquid crystal cells C1 1-Cnm, 
respectively. 

[01 20]To the source driver (2) and (2'), by control and a power supply circuit (4) The first half of a 
screen, As the status signal which was able to be distributed in the second half is supplied and the 
status signal corresponding to the 2nd signal wire chosen shows the timing chart of drawing 2 , HST 
- HSm' are outputted by HS1-HSm, and the source driver (2') from a source driver (2). 
[0121]A gate driver (3) an order which scans the selection element of a gate driver (3) and (3') in 
order of VG1 ->VGn/2 a gate driver (3'), By scanning in order of VGn->VG (n/2)+1 , the liquid 
crystal cell C (n/2)-1 of a dividing boundary part - C(n/2) -m, and C{(n/2) +1} and 1 - C{(n/2) +1} and m 
will be charged to the same timing. Thereby, the influence the liquid crystal cell described above is 
influenced by the 1st signal wire becomes the same in the liquid crystal cell C (n/2)-1 - C(n/2) -m, 
and C{(n/2) +1} and 1 - C{(n/2) +1} and m. Therefore, the luminance difference of the dividing boundary 
part of the 1st signal wire is cancelable. 

[0122]Since the liquid crystal cell C (n/2)-1 of a dividing boundary part - C(n/2) -m, and C{(n/2) +1} 
and 1 - C{(n/2) +1} and m are charged to the same timing as mentioned above according to this 
embodiment, luminance difference is lost in this dividing boundary part, but. Since it is discharged 
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promptly and a recharge becomes the last of the next vertical period after these liquid crystal cells 
are charged by the last of one vertical period, compared with the liquid crystal cell of other 
horizontal lines, luminosity may fall somewhat. This has left the problem that it may appear as a 
grayish disk with low luminosity compared with other horizontal lines to the above-mentioned 
dividing boundary part, when a black solid display is made to perform. 

[0123]Although a display screen is divided into two up and down, the embodiment shown in drawing 
J_can be similarly carried out, when dividing more than one. Although the liquid crystal display is 
illustrated as a dot-matrix display, in other displays which are picture elements with a capacitive 
display cell, it can carry out similarly. About the composition of a well-known portion, explanation is 
omitted as conventional technology of the illustrated liquid crystal display. These are the same in 
explanation of each following embodiment. 

[0124](A 2nd embodiment) With regards to claims 1, 3, 10, 1 1, 12, 13, 14, and 15, this Embodiment 2 
divides two or more display screens up and down, and a top passes through an upper screen from 
the bottom, and it scans a lower screen from a top to the bottom, and abolishes the luminance 
difference in a dividing boundary part. The composition of this Embodiment 2 is the same except for 
the composition of a gate driver (3) and (3') compared with the composition of Embodiment 1 shown 
in drawing 1 . 

[01 25]If it explains using drawing 1 , will extend perpendicularly and two or more 1st signal wires 
allocated in parallel will be divided perpendicularly at S1~Sm, ST - Sm', The switching elements 
M1 1-Mnm which consist of N channel FET which connected the end are formed in the intersection 
of the 1st signal wire S1-Sm, ST - Sm', and the 2nd signal wire G1-Gn for this the division of every, 
A scanning signal is supplied to these switching elements M1 1-Mnm at scanning signal VG1 from a 
gate driver (3) and (3') - VGn/2, and VGn-VG (n/2)+1. 

[0126]D1 in the case of Embodiment 1 which the scanning direction of this scanning signal mentions 
above, and D2' are D2 for reverse, and DT, a gate driver (3) scans the 2nd signal wire in the 
direction of Gn/2 ->G1, and a gate driver (3') is scanned in the direction of 2nd signal wire G(n/2)+1 
->Gn. The other end of the switching elements M1 1-Mnm is connected to a counterelectrode COM 
terminal (7) through the liquid crystal cells C1 1-Cnm, respectively. 

[0127]To the source driver (2) and (2'), by control and a power supply circuit (4) The first half of a 
screen, The status signal which was able to be distributed in the second half is supplied, the status 
signal corresponding to the 2nd signal wire chosen is outputted from a source driver (2), and HST - 
HSm' are outputted from HS1-HSm, and a source driver (2'). An order which scans the selection 
element of a gate driver (3) and (3'), As shown in drawing 3 , the gate line of the gate driver (3) which 
scans the screen driven with a source driver (2) is scanned in order of G3->G2 ->G1 ->G0, The 
gate line of the gate driver (3') which scans the screen driven with a source driver (2') is scanned in 
order of G0'->G1 '->G2'->G3'. 

[0128]By performing the above scans, the liquid crystal cell C (n/2)-1 of a dividing boundary part - 
C(n/2) -m, and C{(n/2) +1} and 1 - C{(n/2) +1} and m will be charged to the same timing. Thereby, the 
influence the liquid crystal cell described above is influenced by the 1st signal wire becomes the 
same in the liquid crystal cell C (n/2)-1 - C(n/2) -m, and C{(n/2) +1} and 1 - C{(n/2) +1} and m. 
Therefore, the luminance difference of the dividing boundary part of the 1st signal wire is cancelable. 

[0129]In this Embodiment 2, the liquid crystal cell C (n/2)-1 of a dividing boundary part - C(n/2) -m, 
and C{(n/2) +1} and 1 - C{(n/2) +1} and m to the same timing And since [ being enough ] time charge is 
carried out, There is no possibility that the inclination of contrast for the above-mentioned liquid 
crystal cell of the dividing boundary part described by Embodiment 1 mentioned above to become 
shorter than the liquid crystal cell of other portions in charging time may produce. However, it is an 
upper bed part of the screen of an upper half, and a lower end part of the screen of a lower half in 
this case, and there is a possibility that the inclination of contrast as shown in drawing 4 may 
produce. The inclination of this contrast does not appear in the joint of a screen, but since there is 
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no fall of the contrast of the center section of the frequently-used screen, it is easy to use. 
[0130](Embodiment 3) This Embodiment 3 gives phase contrast to a scanning signal with regards to 
claims 4 thru/or 15 on the screen which divides a display screen into plurality up and down, and 
adjoins, and abolishes the luminance difference in a dividing boundary part. 

[0131]The example at the time of dividing into two the 1st signal wire that supplies a status signal, 
and dividing a display screen into two up and down is explained. 

[0132]The composition of this Embodiment 3 is shown in drawing 5 . In drawing 5 , the same numerals 
are given to the portion corresponding to drawing 1 in which the composition of Embodiments 1 and 
2 mentioned above is shown, and explanation is omitted. Based on the video signal from a video 
signal source (20), the point that drawing 5 is different from drawing 1 , The video signal which is two 
from which the phase of the Vertical Synchronizing signal shifted in the control circuit (21) using the 
memory (22) is made, Dividing these two video signals into a video signal and a synchronized signal 
in control and the power supply circuit (40) and (40'), respectively, it passes (2') and video signals 
are the source driver (2) and supplying the synchronized signal to the gate driver (3) and (3'), 
respectively, respectively. 

[0133]In this case, the scanning direction of up-and-down both the screens by the gate driver (3) of 
this embodiment and (3') may be which direction shown in Embodiments 1 and 2 mentioned above, 
namely, a gate driver (3) and (3') — the 2nd signal wire — G1->Gn/2, and Gn->G (n/2)+1 — or it 
scans in the direction of Gn/2->G1, and G(n/2)+1 ->Gn. However, by giving phase contrast to both 
the Vertical Synchronizing signals of the video signal of both the above-mentioned screens, both 
scanning signal VG1-VGn/2 from which the phase shifted, VG(n/2)+1 - VGn are made, and the 
above-mentioned scan of up-and-down both screens is performed by this scanning signal. 
[01 34] Hereafter, this Embodiment 3 is described using drawing 6 . Drawing 6 shows the timing of 
each synchronized signal in a common direct-current drive system, and the output voltage of a 
source driver. The Vertical Synchronizing signal (Vsync's reaching respectively Vsync') with which 
phases differ in control and the power supply circuit (40) and (40') of drawing 5 so that it may 
mention above is inputted. That is, the Vertical Synchronizing signal inputted into a control circuit 
(40') and the video signal are behind it which is inputted into a control circuit (40) 2 level 
circumference terms. For this reason, gate line G3 and GO' are not scanned simultaneously. Since it 
is an example of a common direct-current drive system, even if this short-circuits the common 
electrode in the upper half of a liquid crystal panel, and the common electrode of a lower half, it is 
satisfactory. 

[0135]By the way, in the grade which gave the time lag of 1 or 2 horizontal cycles, the luminescent 
line and dark line of middle of the screen may not be canceled. Next, it explains what time lag is 
given to two Vertical Synchronizing signals. In the case of LCD of the common direct-current drive 
system of this embodiment, since the potential of a common electrode is constant, it is dramatically 
easy. There is no restriction in particular in the phase contrast of Vsync and Vsync'. It is 
satisfactory even if one horizontal cycle shifts what time. It may not be an integral multiple of one 
horizontal cycle. 

[0136]When extreme, 180 degrees of phases of Vsync and Vsync' may be shifted, since 1600 figures of 
width x length [ of 600 lines ] x up-and-down 2 screen is constituted if it is LCD of the division 
scanning mode of U-XGA — Vsync and Vsync' — 300 times of one horizontal cycle — it may shift . 
If the phase contrast of Vsync and Vsync' shall be **180 degrees, the evil by the gate line which the 
gate driver (3) of drawing 5 scans, and the gate line which a gate driver (3') scans at the same time 
existing in point-blank range physically will be eased to the maximum extent. 

[01 3 7] However, there is a possibility of causing deterioration of the display quality by another cause, 
at this time. Time after charging the liquid crystal cell on gate line G3 until it charges the liquid 
crystal cell on gate line GO', and time after charging the liquid crystal cell on GO' until it charges the 
liquid crystal cell on G3 become almost equal. That is, the time when the liquid crystal cell on G3 
and the liquid crystal cell on GO' are charged in the same polarity, and time electrified in different 
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polarity become equal. For this reason, the liquid crystal cell on adjoining gate line G3 and GO' will be 
charged in the polarity with same half of one vertical period. And the display failure resulting from 
neglecting it for a long period of time, charging the liquid crystal cell on an adjoining gate line with 
the same polarity comes out. 

[0138]If the phase contrast of Vsync and Vsync' is 0 degree, it is got blocked, and in being 
Embodiment 1 or 2, the influence on display quality completely becomes the opposite. That is, the 
evil by scanning the gate line of point-blank range simultaneously becomes large, and the evil by 
electrifying the gate line of point-blank range in the same polarity for a long time becomes small. 
[0139]therefore, when carrying out this invention, the phase contrast of Vsync and Vsync' should 
just choose the optimal thing out of the value which does not come out 0 degree at less than more 
than -180 degr ee 180 degree. It depends for the optimum value on the design of the liquid crystal panel to 
drive. 

[0140]According to this Embodiment 3, as shown in drawing 6 , the gate line G1 and GO' are scanned 
simultaneously. The distance between the two gate lines is three lines. Although GO and GT are also 
scanned simultaneously, since the distance is five lines, a direction when scanning two here has a 
large margin. There is time to charge the drain electrode D30 and D00' in the same polarity 2 level 
circumference terms per one vertical period. On the contrary, being charged in different polarity is 4 
level circumference terms per one vertical period. 

[0141](Embodiment 4) Although this Embodiment 4 divides two or more display screens up and 
down, and gives phase contrast to a scanning signal on an adjoining screen like Embodiment 3 
mentioned above with regards to claims 4 thru/or 15 and the luminance difference in a dividing 
boundary part is abolished, Embodiment 3 is a thing when this Embodiment 4 carries out inversion 
driving of the common electrode to making a common electrode a direct-current drive. 
[0142]Since it is substantially the same, the composition of the display panel of this Embodiment 4 
is explained to be Embodiment 3 mentioned above using drawing 5 . 

[0143] Drawing 7 shows the timing of each synchronized signal in the common inversion driving 
method used for this Embodiment 4, the output voltage of a source driver, and the waveform of the 
square wave impressed to a common electrode. 

[0144]The Vertical Synchronizing signal inputted into control and the power supply circuit (40') of 
drawing 5 and the video signal are behind it which is inputted into control and a power supply circuit 
(40) 1 level circumference term. For this reason, gate line G3 and GO' are not scanned 
simultaneously. Since it is the same as it of a lower half, even if the phase of the square wave 
supplied to the common electrode in the upper half of a liquid crystal panel short-circuits the 
common electrode of two upper and lower sides, it is satisfactory. 

[0145]Also in this Embodiment 4, the case where the luminescent line or dark line of middle of the 
screen are not canceled can be considered according to the grade which gave the time lag of 1 or 2 
horizontal cycles to the scan of gate line G3 and GO'. Next, it explains what time lag is given by 
above-mentioned two Vertical Synchronizing signal VG3 and VGO'. 

[0146]Supposing the common electrode of a screen upper half and a lower half has not short- 
circuited in the case of LCD of a common inversion driving method, it can be considered the case 
where it is a common direct-current drive, the same way. Here, both assume that it has connected 
too hastily. 

[0147]First, the time lag of Vsync and Vsync' must be an integral multiple of one horizontal cycle. 
When reversing the polarity of the output voltage of a source driver, it is because the potential of a 
common electrode must also be reversed. 

[0148]As shown in drawing 7 , a part of vertical-retraceHine period of Vsync and a part of vertical- 
retrace-line period of Vsync' must lap. And Vsync and Vsync' must also choose the time of entering 
during the retrace line at its own discretion, and must carry out field reversal. It is because there is 
a possibility that the line under scan may serve as a luminescent line and a dark line, and may 
appear when reversed when field reversal is carried out during a vertical display period. In order for 
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the upper half of a screen and a lower half to carry out field reversal during the vertical retrace line, 
the moment Vsync and Vsync' enters during the vertical retrace line simultaneously is 
indispensable. 

[0149]In order to charge polarity which is different in the liquid crystal cell on adjoining gate line G3 
and GO', the time lag of Vsync and Vsync' must be odd times the one horizontal cycle. Since the 
liquid crystal cell on gate line G3 which adjoins that a time lag is even times, and GO' is charged by 
like-pole nature, it is not desirable. Since it is not necessary to reverse the potential of a common 
electrode as it is LCD of the common direct-current drive system in the case of Embodiment 3 
mentioned above, it is not necessary to take the above conditions into consideration. Since voltage 
which is different to both can be impressed when the common electrode of the screen of an upper 
half and a lower half has not short-circuited, it is not necessary to take the above conditions into 
consideration too. 

[0150]In this Embodiment 4 shown in drawing 7 , since there are only verticahretrace-line periods of 
only two horizontal cycles, if it tries to fulfill said conditions, it will become a quite stiff design. 
However, since about several ten horizontal cycle of vertical-retrace-line periods usually exist, 
room to choose phase contrast is left behind considerably actually. In almost all cases, under said 
condition, the phase contrast to which the image quality demanded is satisfied can be found. 
[01 51]In this embodiment, although the control and the power supply circuit (40) and (40') which are 
shown in drawing 5 are divided into two, they may summarize these to the same IC package, and 
may make them on the same IC chip. Since it is easy, it is [ to transmit one of the two to LCD from 
a video signal source ] good to also make another side from one side of Vsync and Vsync' at a 
counter etc. In addition, it is with the drive circuit of an upper half, and it of a lower half, and, as for 
circuits which can be shared, such as a reference voltage source for gamma compensation, using in 
common is preferred, for example. 
[0152] 

[Effect of the Invention]In the dot-matrix display which according to this invention divides the 
display screen constituted from a display picture element of the capacitive load up and down, and 
drives it simultaneously by line sequential scanning as explained above, The luminance difference of 
the adjoining scanning line by the side of the upper screen in the dividing boundary portion of up- 
and-down both the above-mentioned screens and a lower screen can be canceled, and a highly 
minute and high-definition display can be made to perform by controlling the scanning order 
foreword of the scanning line of up-and-down both sides. 

[0153]By scanning an above top screen from a top to the bottom from the bottom to or a top, and 
scanning a lower screen upwards from the bottom for every frame of a video signal, from a top to or 
the bottom, Since the picture element of the scanning line with which up-and-down both the 
screens in the above-mentioned dividing boundary portion adjoin will drive on the same conditions 
about the charge and discharge of a signal, the luminance difference of both this adjoining scanning 
line can be canceled, and the display quality of the dividing boundary portion of up-and-down both 
screens can be raised. 

[0154]Since the phase of the video signal which drives up-and-down both the above-mentioned 
screens can be shifted and it enables it to shift the timing which scans an upper screen, and the 
timing which scans a lower screen, The grade of the influence of stray capacitance which influences 
each display picture element can control generating of the luminescent line by only the scanning 
lines with which up-and-down both the screens in the above-mentioned dividing boundary portion 
adjoin differing, or a dark line, and can raise the display quality of the dividing boundary portion of 
up-and-down both screens. 

[0155]By the ability to shift the timing which scans up-and-down both the above-mentioned 
screens only odd times of the horizontal synchronization signal of a video signal, Even when both 
the drivers that drive an upper screen and a lower screen output the same polar signal, the line 
inversion in every line can be adopted, it can be stabilized and improvement in the above-mentioned 
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display quality can be made to perform. 
[Translation done.] 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 7] 
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*-fe/H4, B l 4 © J: 5 ftHttt?7t« * ft3 . 7 A 

Rust*, jsawttt, »±w*r*jSLfc#fi-fc©***i 
©M#«#-i?#a. v'-^7^v^©#vMjWiT*<b, 

[0 0 3 7] 74 yfrmt, *<^WiB*:**Ufc»&JJ: 
*«"Cjb8. t^U, tt^^©#V^^tTt), 

fi, jt«^ s #<^ttTV>5t©T-fc5o 

[0 0 3 8] Ky hEfett, 6, H©^^WKi-M 
UT«-Sft-e*>5. *^ *» #^ -rifV^, ^fe 

©-<^PIcBTi4, *7-LCD|i, 
#s Ik, Wfc«fe43H*:So©ttA-t^«r 4 3*©y- 

■et>» y~^ K5-T'<te£oTtt, ^:LT-<^T"(ift 
V\ ft^3, HI 2©i5(cfi-^m©-<^©#V^ilBft 

[0 0 3 9] bEtetfAfciSM^L.-C 
^^2>©tt, Hi 5©±5ftflj4&««©K«-efc5. «t< 

[0 04 0] Lt-L, m^TVCO^~i>m\Z.^.om'0 , 

OA (Office Automation) ig*©^=i? L 

•fV^Mz&vX&mtZZktfhZ. r©fct, 

SMEM. Windows 95©i^T®ffi-eV *LVS*^f B "tt©^k 
[0 04 1] r^f-f y y^icfifctoi: L-T, «M«rn 

SfcjfilS**-C«t , WP«:at*i-5FRC(Fraiqe Rate Co 
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' [0 0 4 2] i£¥> »Ji^*A'©lllP*«:±rfT, LC 
D©W6t*<"# - *ft#* s *>5. K^^ft 
< 0 x V-^7^vi KWvlI©lotE 

|g#^*jg< 4oTV>5. HtnCKJtWUTCSD*S*iB 
[0 0 4 3Ufc, LCDroflS«, i«9i««t^T?a5 

*#y-*?-f vfcJUSOt, CSDfcHrt-$HMW«J:5 
[0044] iHMfcfcsrofi, y-^5^yc*ottt 

•7*-- h 7 -< >-©»&#- 1 0[V]©fc#TFT#O f f 

U 2 otvirottOni-stwti-Sc y-hv-Yv 

©€{££- 1 0 M4»fc 2 0 [VltJhtf 5 1 , CGD##4 
[0 0 4 5] W>L, -gTFTiSOnUUM, 

*2 0[V3j&»fc-l OWfcTrfSi, KWvfict 
ii-bTtfZo ^©S^tft^oi fi-5©-e, r© 

[0 0 4 6] L*»U CGSD©Wifc»t-*J«|ttt, Jttt 

t>, Sttft^tfifch/CV^Ott, VGA4fe4 8 0*fc 
5^-b7-YV©rt, m£*SLT^51#7ctt-t*fe 
5„ Z.<D±tb, CGD©»#«:J!jBUT % *>b*>t»y- 

5„ 

[0047] ^©<t5l-> BB10 te*-mi6»*CGD 
(8)-^CSD(9)©fdfc, fcflSflr-frfcatLT, TFT© 
^2y^y^**fcLT©###IS<fc5. 4*3, f~ 



v»5„ 

[0 0 4 8] 3^VKi|teiISU](COV^TmPJi-5o 

$tirte^©OT«;E^ «s*ro»«o»«o-fi»J«ria i 

;b5„ dCTtt, 1 [V]£»f5i6<4<3s 5[Y]fc 
BJlPi-Si:J!l<ft5t>©i:i-5. 0[V]£Lhl [V]^T© 
5[y]£JI±<&««t?Hu 3te¥W£#«SlnL-c^ 

[004 9] Sfi-fe^H 1 6 ©«fc 5 fcHMtSrifFOil 
-JL V-^ K7-</^i [V]«±5[V]J^T©®E 

*L4rt!h.tfftfe*v^©-c, JMRfcitt, -5[v]»±5 
[V]eiT©^-7-5 y^uy^MC*5. 
[00 5 0] Jl*V?ttU «¥8)4 5 [V] WEE 

45. 1 0[vMEE©7°c-fex<H£5 V-* 
/<©^y7*lMXro*(i*$:JB# % STy7"(-o4/6 5 

fc5 0 itutt, 3*vtI©tfitlrSot^5t)Wt-fe 
5„ 

[00 5 13 117 {Cy-f VKtet vSteSft^rS 

•fflLfcfc#o*¥iai»jfir#, =i^ymffi©m#:> n©^ 
4feflr*©«ft N e©^{f-^-©m{i^^-ro =-*^s*g 

ft5„ rawer*, 3^yll@©'ffi'fi*i7j< s FJlWftl- 
3 [Y]roS«-<?*o-tv3. o*D, »S©J5Wtei 
*¥Jl»i©2lS, p-pHtte [v]-efc£ 0 w©i£\ y- 
7. K7-Y^4[V]©^7-? ^>'v : L^il^LTV^ 
4v^K:t*>*»t>fe-f, «ii-fe/uKf±, ±5[V]©1E/5 S 

[0 0 5 2] 3*yK(EB»-Tff±, y-7. K7-f^©« 
/< y 7 7 Sr 4 [V] iSti»f§ SOtf, ^*m^l 

$x.btt5 0 *©&ffi> ^ ymmttm® s 

t, Ky HK*i*«t?# 4< 45, fcfd'U 7i/-Agfi 

[ 0 0 5 3 ] rtu{-*fLT, a^^WIHlESEWBESrff 
*PU *tttl 0[V]Iffi©7°D-tr7,T«$^fcy- 

JB»fc*«Sii:^i-5. 00*. ff, =J*^«ao«ffi*5 

1 0 [V] ©ftBESr; Ka*rS t * fi 0 ~ 4 [V] © 

=-e^a:»S»(c*3(t5 3*>«S©«S, AOftttft 
ero«{ltflr^O*ttSr, IH 1 7 {o^i- 0 
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[•0 0 5 4] a*WtatMUhT}&< *©#ft£&ri**-fc 
— *F?>f'<I C©Sft5ffi;*Ms':7 7-rt : >^ IBKtt© 

[0055] *tt©*fc3«#*Ri*i!:aa-*-afc*, 
3*^ja:ittP»«>y-^ K9-f/<rt©DAC», 

Si|KW»©JE:ix<D2ffiF©a«fc4 5, ICOfyW 

* < ft 5„ d a c ttt»t 8 7 <Dmmmi£ 

[ 0 0 5 6] a*yRtiI»S, tf**#J*««Jffi< * 
a * b - ? OBJH©^ * V > LCD-^ K y b tf 
*»< *»0JiU*L CD hj/^P Cffl^Bi? 

TiCifMS^ y T" P lifc©M©ft V "> L CD (r* 9 
1- y y P Cffl ft if) £51 LTV>5, / - h P C/B 

[oo57]-*, *#«s-e*Hffi<0*ji*siifci*a 

lcJt«L-C*B#«r*«1-5BWII#fi< ft5o 
&£<-f5b t*^fc*m*T?« ft < ft 5 r t as 

[0 0 5 8] d ©IHMUcft U ®M¥ 7-281648 

^&mx'&T<D£o tmffitmmtixi,^, must* 
icmi*ishwmmw>£tifr®.mn i ©(t*»(y- 

2 0fflr*»(^-b5^f»4:#tttt6)n, ^tufew^ 
1, * 2 fc-ttl-f^a*?*^ (TFT) 

fltfctf^T, ±E»l©flr*»S:Stt*iftt2 6t±H:^ 
fij U e ©^fijrri t±lSf£ 2 ©flr 

*»flr#*±E^ti©icfcit:i:-ci* 

IHtt#* LT^ffl Lfcfg 1 ©«**fc#»1-<&. ZtliC 
•fcftff , L-Ctt»-T5 - £ t J: o 

[0 0 5 9] flfcl/C, Il©flt**2»«U 6#t 
X4ft©i^lK 2 T^M^Tftofc 6#fX 8ffc0*^ 



• ftlcso-ssi so'- ~S5' ■ 
[0 0 6 0] ^LT;i©#§iJLfc3gl <Dfr§# so~s 
5, SO' ~S5' t^2CDjf-f-||G0~G3, GO' ~G 
3' -JgSrMLfcNft^FETA^ 

*-7-(5)R:y-b K?-f'<(3>, (3' )*»bjiaEfll*V 
GO~VG3iVG0' ~VG3' tfifefcfrfaDla, D2a}d 

[0 0 6 1] #7>fyfym(5)©ft«|4t*lfil 
RSffcM 6 ) CXMfammc OMS^ ( 7 ) * 
frS, y-*K9>f><(2), (2' )Kif±jW1lp*sJ: 

0 ? «MHISS(4)^J;DMffi©HtI^ 

(2)«fc !9HSO~HS5, y-* K7-T^(2' )J;DHS 
0' ~HS5' i«tb**jT,5 0 
[0 0 6 2] i'©^t^^5ft*»4Si©lWftfli4-t? 

©it£»f-§-VG0iVG0' ISNi«lcttlA£*iJMKi 
RStL, «ftfcVG3tVG3' #E»*K:SWi**lfc«, 
ftO^-A-Kti^ WVGDiVGO' 

[0 0 6 3] r^fcJ:*Wi % Ha#(C2o©^ H B B ^/HC?E 
m-TSr btfX-% Pti7^~/i/KoHflBtc 

a-rr i ft < , mgn*Mzmmmw% lts*-c# a - 

1 1 ft 5. «|Tftt 2 4rt0-efc 5 tf£MR SrJf^i- ril: 
i5*«»«05FSSrftte*i*, Sft5W*m©it*D^ 
Witt5riiStt5„ *7t, rti{cii9 S-VGA 
(Super Video Graphic Array) fiP ^$18 0 0^X1^6 0 
0ffCLCDWt5Sf^ot, U-XGA(Ultr 
a Extended Video Graphic Array) IP 1 6 0 OlfX 
11 20 0frroLCD4r*fl1-5^a:*St?#5. 
[0 0 6 4] CRTX°ZtlbmM<DZbZ-fZ>b, bo 

^f5^*»e>a^fi, ±<oftrs©ftv^=^^ftsr 

(4, g(r{4^^ft^^^>P 3 -C■fe5 0 ^©fcfc, 31— 

i t l-c jsr biifpiift < « 5 r. fc tfx- 

[0 0 6 5] 018©LCDm *^Piffi(-oftt*S 

[0 0 6 6] B2 0tI^T, r©LCDOj6ffiW*tt 
Ho(i)tt«*/<^, (2)*3«ttj«(2' )«y 
-^K7-f/^ (3)*3«tO«(3' )tty-hK9-f^ 
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i4)*5£ww •mmm&zvw.mmm, (5)«tf ■ 

i\ (6)tt«Jrfe/K (7)4oJ;'0 ? (7 / Jlin^ytit 
fe^o Hl2 0ro(8)tt^f-§-|i> (9)tt«J«Pli]&, 

(i oti** y-efo?>„ 

[.oo6 7] fflittf, K«*Tvik»*rftflrr**=* 

ft fe, (8)ttf-»~*-, (9)tt*3fcEr*o*«iaB, 
(io)ttW«M*yfcfc5. ±EW»BJ»(9)tt, TV 

«*LT\ »J»iai&<4)*5.fctf<4' )fcjSD$Ht5t>0 

f\ (9)ii^^>FD-7, (i o)tttr9**RAM 

(Random Access Memory) (Cft 6 0 

[ 0 0 6 8] a^e^Wf^fcitW )f±, ®20f 

*(7' «it=i*b «:*¥**. 

[0 0 6 9] TFT LCD©JK*/MW±', TFTi 

*», * * # - v fc fea ff ft -e* 

J*1"5t, &&«ifc=*ei'Wf(7)i(7 / )f±, «Ht 
/c%w{c:ft5 0 

[0 0 7 0] 

fc, Lfcfc 2 oflHHI fc*- b K y A /< ( 3 ) , 

(3' )«K{f-5§-VG0iVG0' ^PlBtlCtH^L, ifeti 
^[BlDla, D2atef£^JK0ClRl#l*!lfcjfe3SU tfttVG 
3iVG3' tfSPKHcaiiR&tk &£>7-Y — /UKfc*D, 
Wtb'VGOiVGO' a>fojfel£i-5lE»«rffofc»fr» 
-b K5W^(3)"C»«*n<5**©y-b5^yG3 
fcofctfattfc-fcMe^-b K?-f'<<3' )-C*tO 
(cilJR^tLSy- b v-T >G0' fcofc#5tt*-fe;u 

01/2 0IIK, Mft5 0 

[0071] ^rofcfe, rtbferoiKA-fcATis, -S?cm 
$ ttt 5, ft © 7 w KT?ff * ft 5 * TOM 

-rsm i so~s 5, so' ~s5 y i»e,a»t5« 

»#£HT©J:$fc»fc3. Hi 9 ft. z.<0*4t<D94J* 
bfc^-tfcro'-e, 74-fr\iWfct7 4vm& 

[0 0 7 2] #K5«fi( 7 ) O C OM«*t 1 7 - /U K 



0J*tf£^$©P-©**&frofc»3\ KiB*/i' 
(6)^TfC|S|-©**fll*dS***tb5. ^LT, y- 
V b*7 -f /<'< 3 ' ) (D^- b 7 -f y GO' {Cgfc $ ffi 
*-fcM6)fi, ? A-^Y^mt, -ttztf- b Kv-Y 

[0 0 7 3] JSft-fe/i/(6)^TfclRI-©**fll*Sr*« 
<?-b7^G0' fcttlldftSKA-fc/i' 

0' ~S5' CDff-S§-l^VW3^LV\ -^CDfcfe, b 7 
W V GO' Kim £ ixft*** A- ( 6 ) 3 ftfcft , 

y-*7-Oso' ~S5' *»bSft5«»tt/>*<, w 
©»»teM 6 ) (C3£S * n**3M» *o^b»f4/h * 
v\ 

[0 0 7 4] L/J>U /UKO*«K5SS«Stu5 

y-b K5-e^(3)roy-b9w vG3ta«$n7t« 

**/K8)tt**flr-»3iat*«*jx* bs 1-<*lcft©7^ 
wVK{c^5„ ft^7 Jf ->w Kt£»5fc»iilWBf(7 ) <7? 
COMflr*#S*5U, -tixfc#V^«jiMt*t>Rl5UTL 
45. 

[0 0 7 5] Wcfc, y-b7^VG3(C^$tl5 
( 6 ) S tbfc *^Nf *o i^-^a i y - ^ 7 
VS0~S5(75if-§-^/K4Sft-5 o lot, 7"-b7 

-f vgo' fc«N*SixfcfSfi-fe/K6)*sy-^9'r^so 
~S5*»e>S»t5«#H:. y-b^-fVGO' ~G3' t 

nfc«*-fe/i'(6)tt3tm*^fc**flr*©^is*f4** 
<ft^„ 

[ 0 0 7 6] ^Wfcfe, Stt(YW)*|R]£D7^ ><7?^# 
Tfc5-7 i -b7'f ^GSiGO' fc«KSilfc«*'feA' 
(6)-Ctt««#||*5 0 rttfi, 0«Sixfc±T©«* 

[0 0 7 7] liffiro±^ 1 bT^ 1 b±^ 

bT^St, ±.¥£1*7- b7-f^G0, Gl, G2, G3 
<DM\Z, SfcT^ttGO 7 , Gl' ,G2' , G3' OJRK 

LCD }C^-ft||-<^ ****** 5tt"Cfcia21{C 
^l-.tpjc^^b^^b ©««l*s J8± &M L7b±T 
2®®©^#^(c^a^ft^ i ofc«t*@d5mti5i: 

[0 0 7 8] ^fc\%yv-j±%.m*%kmirz>k, y-x 

^femffif^w ^-r < ft i? 3 ^ b 7 ^ b *«ffiri-5*» e> 

Lfc»^tc|S D , 3 v b 7 ^ I- rolHA^ett 
$n5z)^t6T*(4ftV\ 
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[0 0 7 9] ±«1-aJ:3fcTO*-±T2-atlU"±*- 

Hffi©ayM»#fc:±-r 5 = > Y 7 * b ©ffij&fi, 2 £f( 
Lfci^as J: rrF^»Biii*-tti*#i«JMi|» J; 9 

[0080] r©»a % ±TWWffiO^#fIi^Wig-t- 
5#**-fe/UJ±l3iafttC3E«*tbS ©T\ Efl 2 1 fcjjfrf- 
±5ft»ft=>b7^b©iitt£CftV> 0 Lfl»U «E 

tt*+-S****A^aWSDBJ: Offi< Ik* 

v b 7 * h ©«#W±-f a. :©=yh7^h roftft 

ftv\, 

[0 0 8 1 ] r ©<fc 5 **E*^"T?H*rtilcWMfc« 
fe© ^ v b 5 x b (ommmiri fctt, _h¥#& «fct>* 

[0082] ;:©#£, ±rmwm<omu^mmi- 

±12© J: o tm&fcftZ £ fcttfcv^, 

a»4**SrfrV \fcv ^&© £ * fc ffK 4 S„ 
[0 0 8 3] ±J£*5±TffiHffi#W®Lfc»a 
WiS-tSMMffi©^- b 7-1" >G3i GO' ttRiVic* 

©W«MLhilH-S «fc 5 fc**- b 7^ VG3fe5VMiG0' 

mmzMtm^^m, <o w% <$.itm< ft 

[0 0 8 4] TFT#0f f 1"5 o* 9 , b 

Mommm^&gftz. **«>ati**Lfc^LCD 

*\ Ell QJH^I-i^JiLCD-Ctt, ZiDBWtDUg. 
tf, if©y-b7'f^^3iEL-CV>5ii:-^t,^L<, 
^©7cfe{£ s CGD©*»fc*rt-5«J(lr*rSCT^i-*»o 

[0 0 8 5] ^~b7-Y^G3iG0' tfRII* 

iC^4$tb5i, ^Oi|g1-5 2*07-Y>'^*fi1-5 

fc5„ £©fc*, CGD*tti{)i:1-5#ittS*©JK*©S 
ifdftS. 

[0 0 8 6] LCD©eft@»*KtM-*i#, CGD© 



b7-f VG3t G0' iiHBJIfcfcjfeaESftS MUT^ 
3tM V&(c;:©«gJ:£g?£&ttftffftfcftV\ ^5 
Lftttfttf, ■B5«*''*©2"9'Y^lt, ffi©7-Otff 

fi*-5TttcLJ;5<b1-5i, L C D©»p[IIEK>y MflE 

MttOlHMtflBtS. 

[0087] %2(om\±, ^^yR^mmoy-x k 

T-tftl/^iTiteSo i2 2C(a)lt =*^S<EW» 
©y-* K^-f^T*, HI 8©LCD^rllKli1-5i:#© 

ff-§-fi^©0ijTfe5 o r.©nt?t), y-^K7-r^^b 
*0^ff*#tiJA**iT^<5t>0>i:1-i5. £©w 

T'«. 7^-/URE&i7^KK£$ : IBLTV^ 0 3 
b*7^<(2)£, 7^**8+5 V-^K9-f^ 

(2' )a»e,tt, t^inD®4©m-§-^a^$ti5^i:ic 
ft*. 

[0088] KA-fc/^CiRlAl^ttSSEEOtt 
tt£B 2 3 K7jrf 0 ±3fi-t5Ba2 2(a)Ttt, Wffi^* 
©2*©7-T^G3i:G0 / 3Et< 7^f X 
V"5CV^ 1"5i, y-b7^yG3tG0' 

**© 2 ^«ttw* < *fcttffif< ft^JSHicft 
S©T°fc*„ 

[0 0 8 9] ftfc, m^-i, mi 8©y-b7^ VGO 
±OKft-fe/HSr*«UI|*A.fc|t«, Gl±© 
MtAtJIilLIMiStt, G0±©Ma B B -fe/i'i: Gl± 

G0±©^ H B B -fe;ut^»4{^m$tv5„ ^©J; 5 ft- 
BW«H!:«41-«*»H:, IKJ!,A.6JFJW-fcB:4 bft 

[0 0 9 0] ±|EH2 2©(a)©^ttt, -H##l 

4t>©T?ttftv\ ^a^©m@(4, pi9-a-5y-h7^ 

>G3iG0' teJftRSftfcJSA-fc^as, i'-febtUCS 

5 0 

[ 0 0 9 1 ] 112 2(b) ft, ^-b7-T VG3iG0' ± 

o«*-t^*5ift5SttT?3Emr5t>©-eibs 0 r©# 
^h b b^^^©±^7>© 3 ; tyil(i2 0O(7))i 
T¥4>©= J Ei/«fli(H2 0©(7' {44B©Mft5 

tt»WI^9K-t5i:1-5t, =»*b 7 



(10) 



1-10 2 17 



[0 0 9 2] *fc, @2 0©y^ K9l : ^(2)i 
(2' ) Sr»*5«»fLE-CIBfflii-5*jSfc#*b*t«.- 
L:S»U *©#&, fMffil|I]8§(4)4 y-* K7-Y^(2) 
©Mi-, &5Wi, (4' )4(2' )©F^C, x^*^ 
«.*© W</WS/7 * #jfiWfcft $ ft 4\ if*:* => * h 7 

[0 0 9 3] t)*,-5>A/, *Efc = *^ESfWB»#a;«:S 

tfttPi =■* b 7 s^*^ *>©?*>«. Rtf±* 
Ky hK*5©jWHfeo»v>«*^>i't, 

7t-^^^,T«IU ftv\, 
[0 0 9 4] A»d»5*»Sr«*T* t> 

©-?&3„ BP*), Wffi©±¥#4T¥#©£S:£l6]£$ 

*SWiSJffi!ffi L C D SrJttt-T 5 1 © "C* <5. 
[0 0 9 5] 

*©J:5fc*«T*Mt+<5. m*ai©K 
y Y y ****g*tt:, SE#l*l£S§tf, WfcE 
K£;h,fc**©*i©ff**i, *¥#flfcs§tf, 

l, «2 0flr*»©#S;/!SK:t*i,^ii»K* ; f-*^LT 

M*«*fcRf7, ^m^«ffi*«»-r5 r 4 jet 5 

**^t5 Ky b^ b y **i«eE«3^T, ±|Bm 

1 ©«#* j.o±b« 2 ©flr*» 4 aHf t 

LT, ***ffl*±T#lftfc*H#£K: 
#«Lfc**©*^tt*?&*U JbJE#£*«!«£© 

jS2©flr*»«rw-i»iij#KjMEi-6i ttfc, mz+ 
%±M&mm<DMMV£K{mt%% 2 ©{t-w*** 

Lfc*»fl©*Slll&*:RH\ *«flr*fc-kB*jHWt 
©#*«« CTR#W##» U Ufc±|B#**« 

1 ©ffi**fc{fl^S±1B#*3j^#fc 
*W Lfc**ffl©«-!HK»0B«:Kttfc ^ 4 &4$« 4 1" 

[0 0 9 6] ff^IS 2©Kyh-7h!l^ 

©flMM»£W3tt5#J|2©ff#afr, ±ffi»81-5* 

L, IHfc±1B##»# <t 0 «Mt5*^Ui:«-j| 2 ©flr * 
*©jfe4fcfT 5 1 5 fc Lft t ot-fc 5 r 4 Mit 

[0 0 9 7] flWK 3 © Ky b b y * 



UC*E U HSfc±E8WMP# J: 5 HEIR Lfc&tt J; 5 ft 
IWB»0*I*IK:#*2 ©«#»©****? 5 «t 5 tLfc 

[0 0 9 8] H*|40Ky W M> * **»IMfi, 
SE#fiK:lK)\ WfcERSftfc**©* l ©it** 
4, *¥#fllfc»t* ¥frfcKR£tb/c»©3!2©« 
*»4&Rr>\ r*u6©*l, »2©{f **©#£/££ 

SrWW»1-*i4:»i:J:!J***ff5 Ky h^HI^ 
«>j*£1tK*5V^ ±XSM 1 ©ff#*^SE^lR](-J.o 
±IB» 2 ©fc-iHft 4 afcfTfc*S##K:*MW Lt, 

J*U ±IE&**fM*fe©3?2©lf*$i£, R&tS* 
S^fS *Sr^WUfc±IB#**«*0* 1 ©fll *^fcH 

%®Mik* ±iaM*«»i:»«i-5«i* 

i sEja»fc§ v^tt1i»©fiEjlfflfe{cMft sffi 

5 0 

[0 0 9 9] »*3B5© Ky b !> 9 ^*«««tt % - 
»*g4© Ky y ***j5*3S«c*J^-C, JbfBft 

EW«« *W©B#f H m«, *¥«»©»»ffifT?fc5 r 

[0 10 0] »#«6©Ky h^hD^^gtit 

»*9(4tiaii© h^r h vtxmmmmzis^x, 

±ESER»«*»illlK-e^i1-5ffiffi©»ftS*ft 
fl©SEP»l«#IRI©l*Mlltt, *¥«»©#»*■?*> 

[0 10 1] W*JI7© Ky h-^hy^^Sltt, 

±IBSElH»{f *5§±H]8S^«1-§{£ffi©Mft 5» 
fi©fiESl«lflr*IIIJ©ffiffi3Stt, JWS6i-5**««fc«- 
*UftSEiaiJt8ffi-9-©fiE»i»»IB*sS«i-5 «k 5 tR 

[0 10 2] HWt*8©Ky h^by^^**^Ett, 
»*35475S7©Ky ^^^y^^«^«}c*5V^T, 
±lB»S-f5**««©»ff»^©P**««fcffijti- 
$3! 2 ©«*»«, llBt^-^aE$^ftv^J: 5 Lfc r. 4 
^#«4t5o ' 

[0103] %%im 9 © Yy h-* h y ^ 
HI*31 4M8 IE*© Ky h-vhy^ ^^^g{i*3V> 
"C> ±BBSi-5**««©«JMS|5^©P5**««l-ffi; 
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io i o 4] m*mi onYy Y-*yy 

fi, I»*«17SS9©Ky hvhy^^**JSjlt*V^ 

[0105] |K*9 HOK? KhH 

[0106] ff#g|l 20Ky h-v b JJ 
ft, l»*«lftSll©K?Wby 
wc, ±BB*tti-e«j***i5#iMf«>-»f±i*© 

[0 10 7] »#Sl 3©Ky KhH^SI 
fi, »#* 1 2 © Ky b -? b D 1 **^«te*5^T, 

[0 10 8] 4©Ky Kby^^a 

it, tt#«l 3©Ky b-rby^^**S*fc*JV^T, 

^»#iitffc©H:ifiJ5lft«E©igixffl©i«/r 1/2©^ 

[0109] W#1 1 5 © Yy Y-v b D * 
fi, M** 1 75ig 1 4 © by b t b y * ^**»«K:*J 

[Olio] (ftymfj^iofcjfcteifttf, ajR#?- 
3r£41-*Ji«#£»p-t-*;: t ± 9 , ##l£ftfcf| l 
©flHM*©*ff-c»t>-g-5**-t/i'tt, iso-*^ s; 

tHf £ ft* &, -SSS * nfcttfi-fe^ft 
© 7 -f -/u K-CWI £ ft * £ T?ti»S5i-« » 1 ©ft*S 
*»&ft»t5*»#»t!lSti/fc±T©*^Wtfc**. 
*©£©, S 1 ©if *»©»«»ff»©«ie**#?H1- 
* r i #-e# *„ 

[0 111] »*«2©*ritCJ:ntfx ±TK#§iJ Lfc 
**W1B©*^^J; 0 iiiiffiteTJ: 0 -h^, ^fcTB 
BSf±±J; <3 T^R-*>f 5 v^T*S1"«©-e, ±E« 

**»4r5 r t #4 < , Ui» 1 3WFJ1IC J: *ffi©« 

[0 112] 3 ©*${;: itUi, _tTfc#*£ft 

fc*^liffi©^#a^J;9±Bffl«±=ti3T^ *fcT 
Bffi»TJ:!3±^PI-^-r5^T**fi-f5©T% ±IB 



£ft*„ lot, £©^#a#T«jt^{i£C*:: 

±!B*ff«BJ^-ejWe-*-**3fci»©**-fe/> 
teM#IW^< fcSfc*, te©ffl#i:©ll(]©»SJ£# 
#^±D5#, pJffi©±T«Sl$, ip*>±Wffii©-t««l5*S 
<fc t>*TW 3d © 7W ©S?*-fe /Hi #fc 3fc^3E « £ ft 5 © 

Mffi©±T*»»fc*5tt *ffi©«« t ©«©»«**« 

[0 113] IMtqHftMl 5©«J*m-±*bfi s ±Tfc 
L/c**WE(-^1-5 Rftffi ■&■©#« £SEI3« 

T^*„ tot, ±lB±TRfWBi©»JfSB#-Cit»1-5 
WliiiE©*BJt5©3taB»*s|Rlff*fcjfe*Six5 w t < , 

1t , n * ^©i&iBM&ffi ^-©7K¥fc 5 v % EifiEHfflft# 
(cUffl Ufc^VPX S:PPJPi-5 1 tt©«it?«*i-5 r t 
3fl*t?# «. rfttj;!?, ±ffi±TPWffi©9W»#-C» 
«+5 WMffi©*^©3fe3B»»t»*SI*s^T5 r. i 
< 4 D , _hTfc#fiJ L/c*^iiiffi©«^ D n p{4:©®TSrW 
$|J1-Srt^#^iit>(r, »i©flr*»«rWttt-* 

ms© i /2 fci-* r. t s D 

[0 114] */c, ±TWHffi©Wtff#©fie«» 
IH^S45 i 5i-bT, i©SE#i»»IH]©afto-cvN 
S»Wt7U'-ARteS:fir5J:5tLTV^<5©T?, 
- 5 1*7 ^©ft»^l*i»*s»^t 5 r i 

[o 1 1 5] ±issMffiw*i&i-5fittPi«m-i- 

PHffi©^#f|5-CP^-f-5Mliffi©iffig|5©*S*(cgig 
**T,fcilfe*3&SRHBffeK:3te**n* r t as* < ft o , 

[0 116] ±IS±TWWffl©^95-eii^i-5 
MH®©ffil|S©**^^^$tbfci^*^llSttlc#t 
jAtpflfP^ i 9 ia9ittki#*atri*W©**«* < *5 J; 5 
(c, ±EWfiEIS]«fll*©ffitB©rnSrM:7&i-5©T?» 

5„ 

[0 117] S^, Il^J:0!f2©ftiiO»C 

fctWflim:ucv*$©-e, *3STfj.o=i>h5^h© 

[0 118] 

(.mtmrnv^mmrmimmmi, 2,10,11,1 

2, 1 3, 1 4*JJ:V1 SfcBBffiU **WBB«r±T»!:* 
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*jj*WB5l::±Tfc 2 Lfc#&©09&ll&W1-$. 

[0119] hi \t^ummm 1 o«fifcHT?*»5. m 1 

ft©*l©fc-Wlfc«**rtfcSl~Sii:Sl' ~Sm' 

k#*iu io^fiwttjisi ©flr*»si~s«, s 

1' ~Sm' fc*2 0flr-§*Gl~GntW2fi!At-«l*lS 

ll~Mnm§r^it, £0*^ yf-y^?-Mll~Mnra(c:y 
K?-f'<(8), (3' )s4»6jMEfflr*VGl~VGii/2 
iVGn~VG(n/2)+l*SjfelE*|ftDl, D2' Clotft 
^^tb5„ yf Vi/^Mll-MnmcDftilSfi^^ 
W(E**/I/C 11- Cnm£« DT*HrJ«K C OMSf(7 ) 
£g$S£;ft5. 

[0 12 0] y-*K9^(2),(2' )|Cf±« 

«i*5J:t)t««lilKK4)fcJ:0Hii©lWf^ mMs<3# 

rt btitcmm^mmsztis m^tix^m 2 

7rrf£ K9-T'<(2) J;^HSl~HSm, V- 

*K?-f'<(2' )±0HS1' ~HSm' #Bto&M>. 
[0 12 1] y-hK7^(3), (3' )aS&*?* 

3fe*-f 5»WP*ry-b K?WV<(s)ttVGl-VGn/20> 
MIC, y-bK9-r^(3' >«, VGn^VG(n/2)+l© 
J«fc»*-5 r £ fcj; 19 , $MW«fftt0>*ft-fe/uc (n/ 
2) ■ 1~ C (n/2) ■ m t C { (n/2) +1} • 1~ C { (n/2) +1} ■ 

«[*-fe/UC (n/2) ■ 1~C (n/2) -nit C {(n/2) +1} ■ 1~C { (n 
/2)+l} •m-Ctt, HCtft5 0 *<Bfc«>, jgiogfi© 

[0122] ±ie© i 5 \c*mmmK ± 5 1 , 

IMB©ttii*/UC (n/2) '1~C (n/2) ■mi C Kn/2)+l} -1 

~ c { (n/2) +1} ■ * -r 5 y 3 ft* © -e, 
£ft, lf&«fifc<©£iS$M©**fc:*$fc»^ 

jusfcte©*?? -r ^^t^xm^om^m^ it 

[0123] H 1 te^£*JgffiW:*ji*iiiES± 
Tfc 2 MH- 5 1 ro-Cfc 5 ■ t n* 

xh.Zo 

[0124] (si 2 jf-mmm 2 1 , 



•3, 1 0, 11, 1 2, 1 3, 1 4ft«kt>*l 5(EBMU *- 

ft < i-%©-efcSo xnwm 2 owj^wbi 1 

[0125] Hi £J^"<™-r5 t , fiifc!?fo«£« 
Sift, W»iElK*ii*:*»©»10flr*»SrSE*l«il 
{CSl~Smi SI' ~Sm' fc$MHU ^ CO^f'J- tl-H 
l©flHH*Sl~SnK SI' ~Sm' fc#2©ft*»Gl 
~Gnt©^t-*S:g§RbfcN^-W^/UFET*» 
bft^^-f y^^*^Mll~MnDifc|Rtf\ rw^-f y 
^y^^Mll-Mnmt-^- b K?-f '<(3), (B' )*» 
b zfeSff -t V G 1~ V G n/2 1 V G n~ V G (n/2) +1 K 

[0126] ^(DitmmvfeWimtimi-zmim 

lll©*&ODl, D2' tttiS!rtl*OD2, Dl' -Cfeo 
T, y-h K7-f ^<(3)tt«2©fll*(|lSrGn/2-»Giro 
frrtl'N K9-f^(3' )ttiS2©fS-9-i|ftG(n 

/2)+l-»Gn©*rt^^fc-t5. ^-f v^ifWl- 

Mll~MimOftfe»H: J t*T/ ; eWSift-feA'C 11~ Cnra^ii D 

r#iftm«coM«^(7)K:wisti*. 

[0 12 7] tfc, V-^ K9^^(2), (2' 
«*3«fctJ ? l;M[l]E&(4)}c t );i9Sffi(DtlI^ 

y-^ K?-r ^(2) j: o h s 

l~HSm, y-^K7-f^(2' )i9HSl' ~HSm' 
#ttlASn5. ^-b K7^^(3), (3' )W51W^ 
££S1-5MSm*, E!3l^1-J;5^s y-^K5-T^ 
(2)t?W»*n5PiiB«r*SEi-S^-b K9>T^(3)© 

f- \-7<< vf4G3-»G2-»Gi-»Goroj«t?jfeaE$n, y 

K9>f^(3' h7l' VfiGO' -»G1' -*G2' 

-^G3' ©Wk:jfeaSti/5. 
[0128] _bia© i 5 ft^S^ff? r t J: o » 

StJM»©«ft-feA'C (n/2) ■ 1~C (n/2) ■rat C {(n/2)+l) • 
1~C {(n/2)+l} ■■«:, IB-#-f 5 ^^T*«S*t5 :i 

»*»6>ftttS*»», KJi-fe/l'C (n/2) • 1~C (n/2) 
C{(n/2)+lM~C{(n/2)+l}'m-ei±, IHDiftS 0 

is i oittMommmoB&m&Mm-tz r 

[0 12 9] *|6*»*2t*JV^-C(4, i)fl*JMB©» 
# B t/VC(n/2)'l~C(n/2) 'mi C { (n/2) +1} • 1~C { (n/ 
2)+l} •mttP-<?'< 5 V^Tj.o^ftUfM^m^tlS 

6©3yh7^ b©W^C53S!ift* s ft^o U*»t, 
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h<BteTtt4^©-ett^a^fcrofc45. 

[ 0 13 0 ] (*»»3)*^»»13^ »*«4 75 

[0131] l roflr*»«r 2 

LT, ^Hffi&±Ti-2^fiJLfe^rof!l^PJ1- 

[0 1 3 2] 3 ©flljSfcBI 5 fcSr*-. H5fc 

5 tm 1 £ffi*+3;£f±, R*flHHK(2 0)*»feO8Wfe 
{f^(c£<S#, H#P0||(2 (2 2)£ffi^T 

©2o©lWfeflr-§-Sr#J|p*5j:if««iatt(4 0), (4 

o' )-e*^*n**flr#i:iRi»ifli*fc»*L, tfcttflr 
W-tft-£HV-* V * (2 ) , (V'iK thmm 

itfytZtlZ'h?- hK7-f/<(8),(3' LT 

[0 13 3] *Sfe*je«©^-b K5W'< 

(3), (3' )fcJ:5±TPfHBi0£4#flri, ±3zM"5 

*>, K7-f^(3),(3' )tt»2 0flMHft*Gl-» 

Gn/2 N Gn-*G(n/2)+l~fc5V>fAGn/2-*Gl, G(n/2) 
+1-^Gii©*|b)--*S1-5„ L*»U ±TSHffi©±ia 
±KP5BB5©iWfeflr*©ffifiii:iSl««*K:(fcffi 

l~VGn/2, VG(n/2)+l~VGn$rtfsQ, 

[ 0 1 3 4 ] @6 £/S.V^T#llMI 3 ^ra-f 

•efc5. ±»t5J: 5{£H5W»Pfc£t>*m«l!IE&(4 
0), (4 0' )fcffiffi©J*43SERfflft^(#*Vsync*5 
^Waync')**** 5**1,5. o£9, «j#p@K(4 0 / ) 

CDfcfe, y-h^-T VG3t GO' 

4*5, rtbtt, 3^vtt»i)^<D*ii 

[0 13 5] ifcSv*f±2*¥Jfl»oi*m£ 

v*#fr#S>9fc$. 2oroftitp]fflffl-§-{iifro@ 

vat«EK»**o LCD 3*y«iwtttis 
-^ro-e^^^T'fc^o VsynctVsync' ©flfcffijt 
(cW^ffll»tt>5:v^ 1*¥J1»WMST 6 LTfclSIJBfi 



*vv i.7k¥JlW©m»?4<-cfc,fcv\ 

[0136] ®8i4#g\ VsynctVsync' «Xtffi*r 1 8 

OLCDftfr, ^1 60 0t(rXffi6 0 0^fX±T2H[B 
0«rt*rU-CV^60T. VsynciVsync' Sr 1 *5PJ1]»I<0 
8 OOffiff 6LTt> ±V\ VsynciVsync'C0j4|g^^± 
I8 0'(ci-^ff, H5©f-b K5W/<(8)©**i" 

3fe*1-5^- b7^ fca«JtSi£lg«lk:#ffii-5 
rtfci^S/is, **R£«?Qi3F;h,5. 
[0 13 7] fc/cU rrofcfc, 8UojgCHKiJ:ft«9A 
ttottT«B<*J**u&«*6. y-h7^^G3±roffi 

^*r*«i"a*T?©BMB4 > GO' ±©?£ B B B -fe7W&;fe1t 
L"C*»fe, G3±<0«iiir/i'4:*«rS*-eoi»IB*»» 
Hc#*L<4«. O3±cD'Kf B -fe7UtG0' ±© 

Kfi-fc^ |B]t1ittfCff-tL-TVN5l*||Jt, M45« 
ttfc^mLT^5l$P^#*L<45. ::©fclb, W$ 
T5f-> G0 r ±©«[ffi-fe^*«, 1 sdan 

5. 

[0138] fc U VsyncfcVsync' ©{fcffigEiJS 0 ' 4 b, 

9 , mm® 1 s>5^ a 2 *^f B ^ 

- h 7 W V^P3B#t*St 5 d i X < ft 

[0 13 9] Lfd^t, Vsyn 
otVsync'OttffiStt, -1 8 0'^±1 8 

[0140] ^mmwms w» h 6 [c^-r j: 5 y 

y-h7'CVF^OgSi&, 3 7^Vt*S)5 c 4*5, GO 

tGl' fcPlB#(c^$^5dS, *roEttf4 5 7^^4 

jjs^t^o yt*D 30 tD 00' ««ni:ctt 

[0141] (^Jt^S 4 ) *HJfeJgffi 4 ttf|*3l 4 755 
1 5R1BMRU ±3M-5SaS»«3t|BI*, S^Hffi* 
±Tt*»^« L, B*^-5Mffl-ejfe*«*fc&ffilS* 

»tWJMB-eoWtJit:ft< i-to-e&s^, 
[0142] ^mmmmA^m^y<^(Dmm^ ±.m 
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-r § mmmm 3 1 mm* t n c -c *> s © -ca & * a v * -c 

KM*"*. 

[0 14 3] H7fi*Hlfi?l51i4tfflv^3*i/StelE 
i^At©#wif§#© * f $ y^i, y-* >*7-T>< 

[0144] B6K>nnpd8j:mnNaiK(4 c )^a^i 

@tt(4 oJKAASftS^ftiin^JSflah/T:^ 

mst«&&ft5&7T0&©ft*B#, T^otftiim: 
4©^\ ±T 2 o®3* viSW ur t WH4v\, 

[0 14 5] ^©HJSJ»*4fc*SV , >-Ct>, y~h7>f > 
G3 £ GO' ©jfeafcfcl, l&3V^±2*¥JgM0l9m!g«: 

m-£r&%%.bn%>o m?., ±M2^<Dmmmt^ g 

3 £ V go' £*©;g&©ii#WM£ott 

[0 14 6] a'fcJ'KfiKft^OLCD©*^ t ' 
U Wffl±¥££T¥#©= J si'*S:JS®t&LT^4v> 
4&, =3^Vii:tjfcig»)0^£!B]DJ;5^#x.?,C£^ 
T-§5„ ^TIS, M#«:Mf&b-CV^<b©£1-3„ 

[0147] 4f, Vsync £ Vsync' ©B#P^f^ 1 7.R¥ 
Jl»©»teT*4ttfttf4P>4V\, ^©ffi 
^«E©*ttS:Stef-5i:tt, a^Wi ©«£*>£ 
te L4 ft tUi4 & 4 V ^» & T & 5 o 

[0148] £ 07 5 fc, Vsync©** 

«»ffl©-g!5£, Vsyno' oSWftiftMIRIoHtaffSft 

o T </ ^ fctt Jltffc &> 4 V -t t T , Vsync Vsync' 'if 

£, KftUfc4:#**+©9-fV#, #IH=B£ii£4o 

^tiEiWf B ^li7^;v KK«i-5fc»R:rt, Vs 
ync £ Vsync *«|P]l*fcSE »*JHII0 1 WH#4rt;h, 

©Wft'fe-'l'frltoSSttteStttS Ktt, Vsync £ Vsyn 

c* rottmSft 1 *TH»o*»«F-e4»thHf4 6>4 
3£ GO' ±0?« B B B ir;^5p|i.|4X'5tm$^5«T'»* L 

[o l 5 o] H7fc*1-*!6ttJI2*4-ef*, fiE 



iHSHJOtt, fcl 0*iFJfil»!S*fiFS-f 5ro*s#ii4© 

[0 15 1] 4*5, *JGKflM*fc:l8V^ H5fc5ft*1H 
*Ptt£tMM(ia)Jt(4 0)4: (4 0' )«:, 2ofc#*»;h,-C 
V5#s, CLftfeSrlBICI C/*ytr— i?\z.$.b$>Xh&^ 
L, IDC I C^>y7\Jt(C^oT'b J; V. Vsync£V 
sync' J'* 4 £f"efE5©tt#AT 

BMfcflm§to»&LCDK:, jt*«rfeii-rSfc 
»t"etJ:v\ *r©fl&, Jb^^OfflHB&IMjm t -F^^co-^^u 

[0 15 2] 

5 r £ (c ± 9 % ±f5±TMMffi©^«m#^l-*5^5 
[0 15 3] *ttfl^47WA#C, ±|B± 

ttT*» (* 5 l^ttJW* & r^) 5 i £ tc J: 

[0 15 4] ±E±THHiB«:WBii"S»*flr# 

ff«»{j:*»t5±TPiBiB©»K1-5***e»tl%45 
r £ }c«t5iW^4fc:ttlifll©^4Sr»»Ji-5 !£#•? 

rt#-e# 5. 

[0 15 5] 35fc, ±E©±TMHffi ^7621-5^^5 

Wft«»©*¥ii«flr r 

£t.tt), ±Wffi£T®B^iE»1-5MK7-r/^ s Pl- 
attOflr**rffl*1-5*&T?fc 17^ Vtt©7W^Rii§ 

-C^*S^£^T*#5. 

[sffi<Di$]£4isiin 

[HI] *»W©«j*H-efc5 1> 

[112] *%W(omtmmi<D®w®,m{^^?j 



[04] *»W©H»S®l»2 0»fmMHTfc5 B 

1 1216 ] onmmm 3 ©®>f«j wi ^ * * -r 

[0 9] Jftfi&jj&IIfc/av^y-* K9-M©IMt 
«ffli]|ftH-T**>S. 
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iMlSioiMslfc'i. 
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[019] 
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•102 1] -tt*flalMmHBI-?*>-«. ■ 

[02 2] «*fi»jro»fmW»::ffl^5^'f A^^r-h 

[02 3] ■■|fefc<«©ttf3ftWBn»fc«. 

1 fsftz-M^ 

2, 2' y-* k?<>< 

3,3' 0*-bK?-f'< 

4 m\m^%mm% 

5 TFT 

6 ?S^ir/Ix 

11 u t-/w<? wusgjug 

12 yyf/y]) y-fyvy? 

13 f^;v-7tn^M 

14 ffl*/<?7 7 

2 0 *ttft** 

2 1 m*bk 
2 2 y * y 

4 0,4 0' M«Pj3J:T/«N§IK 
Sl~Sm flOffil 
GO, Gl~Gn %2<Dm-%B/7-h7jy 
GO' ~G3' ^2 0ff#ii/y-h7^^ 
Mll~Mnm y f-Stflkl- 

Cll~Cnm Jfcift-fe/U 



[02] 



hs2 _r- f—L ^-....._j— jn r. r-TL 



hsv _r — c:-nr^z>-Lr-^: 

HS2' ___ J ^l\"^_r J ~^Zr r Lr- r- I 

HSm' | ... 

vg2 £jn ~."" Z~~ r ~ n I ~t l 

vg3 n n 

>4 ----^n ^-J~i _„ 

«iM _n _n 

VSn-2 n ' r~L 

von-i n n n_ 

• van _n n n 

vt I I ~| 
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